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PREFACE

To hold an fattrational Sym ,siun-on JFRS was iaiaI4l1y proposed

by Dr. Chin-in Hsiang, XProfssor of Virology of Rubei Medical

University and imwediately supported by L r. Jia-qi Yang, president of

Hubei Medical University and Dr. David L. Haxsoll, Director of US

Army Medical R-sciarc' lnsti-.te of lsife-tious Diseases in 1985, the

beginning year oi a three-yeer contract between Hubei Medica, Univer-

sity and the USAMRIIV on a collaboration program of HFRS treatment with

ribavirin. This was with wi .Ira of setting up a goal of "must succes" of

the Sino-Amerkt n coord. ion study. Due to the painstaking efforts of

scientists and officers oi bilh sides, the three years plan mas almost

finished in two years with .arvest of a definite conclusion that ribavirin

is effective in the treatment of ac.te stage HFRS patients. This

achievement forms the scientific bas-m to rzelize the initial proposal

and the 1988 Hubei !nternationa! Syz'aposidm o. HFRS, Oct.31- Nov.2,

1988, Hubei Medical Universi.y, WuhAn, t4ubei, the people' Republic

of China is put on schedule.

All of the invited speackero abroad and home are pioneers and

distinguished scientists in different fields of HFRS s..ch ds morphology,

molecular virology, immunology, pathology, epidemiology and clinicology.

Their up-to-date presentations in each of the mentioned aspects must be

very stimulating and should be highly praised. Many papers read or

postered from junior scientists through out China are indicating that

HFRS is of a severe medical problem in China and is paid with more

attention and greater effort to conquer the disease.
Indeed, we have achieved a great deal in different aspects of H-FIRS

such as morphology, molecular virology,monoclone antibody, epidemiology,

vaccine preparation and treatment through many investigetors all over the

world. But there are still many gaps waiting for us to construct the

bridge, such as the polyhostal feature of the virus, the pathogenesis

mechanism, the virus replication mechanism, the target design drug

synthesis, the vaccine and its proper evaluation, a better disease

producing animal model, etc. Therefore, the HFRS research burden is

still heavy.we, as HFRS scientists in China, should shoulder a greater



'share of the burden, because the real problem of HFRS is in China, but

not elsewhere on earth as far as the high incidence and the high mortality

are concerned. We Believe more sumposia for exchange af ideas and
informationas on HFRS resesrch will come whenever it is necessary.

Thanks should be mentioned and go to the US Army Medical

Research Institute of Infectious Diseases and Hubei Tian-men County Drug

Factory and some other drug factories for financial support and also to

the Printing House of Hubei Medical University to print the proceeding

and the abstracts. All workers associated with the Symposium arc highly
appreciated.

Retired Director, Professor

Chin-rin Hsiang, MD
Vice.-Director, Assoc. Professor

Zhi-ming Zheng, MD

Virus Research Institute

Hubei Medical University

Wuhan, Hubei

The People' s Republic of China

October, 1988
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INTERNATIONAL SYWPSbIJM ON EPIDEMIC

HENIORRHAGIC FEVER

(Second- -n nouticement)

October 31-November 2, 1988

Hlubei Medical University, Wuhan. China

organizing Committee Chairmen:-

Zheng Zhi-Ming John WV. Huggins

Exhibition Committee Chairmen:

H-siang Chin-Min Karl M. Johnson

Secretary -Generals;

Yang Jia-Qi Qiao De-Jun David L. Huxaill

Vice Secretary -Generals;

Dong Chuan-Ren Charlie Bailey

Administrative Secretaries

Lu Hai-Qing Xiang Yuan-Yao Zhang Mu-Qiao

Organizing Committee:

Yang Iia-Qi Qiso De-Jun Dong Chuan-Ren

Hsiang Chin-Min Zheng Zhi-Ming Wit Zhen-Ou

Guan Mei-Ying Ge Xin-Qi Zhu Ji-Ming Hung Tao

Yan Yu-Chen Wang Mei-Xian Yang Wei-Song

Yu Dan-Ping Wang Xin-H-e Song Gan Xin Sn-Fu

Yang M ;ng-Rei Qing Zhjen-Tin Jiang Shu-Chuen

Ni Da-Shi Xu Zhi-Yi Ho Wang Lee John W. Huggins

David L. Huxsoll Thomas M. Cosgrift Joseph 1. Smth

James M. Meegani Karl M. Johnson lames W.Lel~nc

John White Charlie Bailey C. Joe Gibbs, Jr

D. Carleton Gajdusek

As approved by the National Science and Technology Committee of

People's Republic of China, Hubei Medical University of China is hold-

ing the 1988 International Symposium of Epidemic Hemorrhagic Fever in

collaboration with the US Army Medical Research Institute of Infectious

Diseases. The second announcement is delivered is below.



Meeting Days: 31 October-2 November, 1988.

Registration -Days, jq-$o October, 1988.

Registrati on Place:-.East-Lakd Guest House, Wuhan, Hubei.

Meeting°Place; -Hfibei.'Medical"Univeisity,

Expense, The total expense should be-paid-by the participauts thee-

selves. Room and boafd arrangementi-for all participants of the

meeting will be madeby-the Organizing Comn'ittee. Registration

Fee for the participants is US $250 per person Only for 3 days

(31 Oct.-2Nov.) , fcr accompany, $ 120/person. Expense is to

be paid upon your registration.

Language: The symposium wi!l.be conducted ONLY IN ENGLISH.

TRAVELLING

Participants should tell us the travel .vay in China, in the fastest

manner, so that we can provide for that. The expense for the travelling

will be paid hy themselves.

It's our pleaure to inform eou that you have been approved to pres-

ent the 1988 International Symposium of Epidemic Hemorrhagic Fever in

Hubei, as a formal participant. Please prepare your paper as instructed

below.

C ]Your paper has been accepted by the Committee and will have a

oral presentation in the meeting for min. The paper has been

included in the Froceenings of this Symposium.

C 3Ynur paper has been accepted as a poster and also included in

the Proceedings of this Symposium. Please prenare the poster in English,

with the size of 32'x4811.

We are now doing the preparation work for you to get into China.

Once it is approved, we will inform you to apply your Visa and the

other document in the fastest manner.

Sincerely yours

Zheng Zhi-Ming, MD

Chairman of the Organrzing Committee

Hsiang Chin-Min, MD

Chairman of the Poster Session



1NTERNAf,14RAL SY&1POS(MyN HFRS
30 October; No-ember 1988

Wuhan, -People s Republic of China

RtGISTRATION DAY (29-30 October 1988)

29-30 Oct. 9s 6OAM- 8: 3OPM REGISTRATION

30 Oct. 7: 00PM-9: 0OPM SOCIAL MIXTUER

(Chairmen's Greeting)

FIRST DAY (31 October, 1988)

OPENING REMARKS

Chairmen: Hsiang.C.M. Huggins.J.W

8,00 Yang Jia-qi Greeting to participants and introduction

8:39 KEYNOTE SPEECH

Karl M. Johnson Hemorrhagic Fever with Renal syndrome: saga

in Progress

EPIDEMIOLOGY: DISTRIBUTION AND INCIDENCE

CHAIRMEN: K.M. JOHNSON, Zhu.J.M.

9:15 Hsiang Chin-min Identification of HFRSV in the PRC

9t45-1015 Break

10:15 Ho Wang Lee Global update of Distribution of Hantaviruses

and HFRS

10:45 J.W. LeDuc Global Epidemiology of HFRS

11:15 Song Gan Prophylaxis of Hemorrhagic Fever With Renal
Syndrome, Development of Inactivated Cell
Culture Vaccine Against HFRS

11:45 END

EPIDEMIOLOGYt TRANSMISSION, CONTROL AND PREVENTION

CHAIRMEN, J.W.LEDUC, SONG G.

?:00 Yang Ming-rui Study on Natural Resevoir of Epidemic
Hemorrhagic Fever virus in Hubei Province

2:15 Yuan Guang-ming An Evaluation of the Effect of Rodent control
on preventive of EHF Disease in Wuhan Areas

NS
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2:30 Luo Zhao-zhuan Isolation of Epidemic Hemorrhagic Fever Virus
from the Air of Rearing Experimental Animal

I Room.

2145 Ron Verhagen Geographical Distribution of Hantavirus

Infection iii Roddntsan Western Europe

3:00 Nuti M. Epidmiology of Hantavirus Infections in Italy

3:15-3:35 Break

MORPHOLOGY AND VIROLOGY OF HFRS

CHAIRMEN, WHITE, HUNG T.

3:35 John White Morphology of Hantaan and Related Viruses

3:50 Hung Tao Intracellular localization of Hantaan (HFRS)

Virus Antigens By Means of Immune Colloidal

Gold Electron Microscopy

4:20 Li De- rong Morphological Comparison of HFRS and

Xinjiang Hemorrhagic Fever (XHF) Viruses

4s35 J. M.Dalrymple Hantaan virus Proteins Expressed By

Vaceinia And Baculovirus Recombinants

5:00 Hang C.S. Partial Nucleotide Sequence of M genome Fragment

of Rattns type R22 Virus of Hantavirus
5:15 Hao Lianjie Monoclonal Antibody Analyses of Virion Proteins

of Viruses Causing Hemorrhagic Fever with Renal

Syndrome

5:30 END

7:00-9:00 Poster Session

SECOND DAY (1 November 1938)

IMMUNOLOGY OF HFRS

CHAIRMEN, J.M.Dalrymple, Wong M.X

8:00 Wong M.X Study and Application of Monoclonal

Antibodies Against Virus of HFRS

8:30 J.W.LeDnc Rapid Diagnosis of HFRS Using Enzyme-Linked

Immuosorbent Assays
9:00 Cui Yunchang Human Monoclonal Antibodies to HFRSV
9:15 Tang Yong Relationship between the Epidemic Hemorrhagic

- Ming Fever Virus Infection and the Changes of
Lymphocyte subsets an1 Functions in Peripheral
Blood

9:30 Zhu Bao-lian Investigation on the Dynamics of Specific IgM
and IgG In Sera of Patients with EHF

9:15-i0:15 Break
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PATHOGENESIS AND PATHOLOGY OF HF RS

CHAIRMEN4.L -Smith, XIN S.F

10o15 T.P .M~Anath Yellow Fever : the Origional Hemorrhagic Fever

10045 Dong C-huan-ren The Kinetia Alterations of Coagulation-anticoa-
gulation anid Fibrinilytic System of Patients with

EHF and Their Significance

11305 Joseph 1. Smith Identification of HFRS in Fixed -Murine Tissues
By an Avidin-Bi(6n. Immunoperoxidase Technique

11:20 Xin S.F The Preliminary Study of The Distribution of

Hantaa Virus Antigen on The old Autoptic
Kidney by lrnmunohistochemical Stainings

21:35 Wanig Wen-yu Effect of Type I Allergy on the Pathogenesis of

likso Rill
CLINICAL MANAGEMENT OF HERS

CHAIRMENsT.M. COSGRIFF, Wut

2q00 Yang W.S. A Double Blind Study of Specific Trangfer
Factor Therapy on EUF

2130 Wu Zhen-ou Clinical Features of EHF in People's
Republic of China

3:00 Wang X.H The Complicatione of EHEf and Treatment
3130 T M.Cosgriff Predie-ors of Fatal Outcome in EHF
3:50.4s10 Break

CHAIRMEN: H.W.Lee, Yu D.P

4:10 Guang Mei-ying General Situation of Clinical Treatment of EHF
Patients

4:25 Ma Yin-ji Combined Antiallergic Therapy in the Treatment

of EHF
4140 Tang Ji-he Changes of Serum Groweth Hormone Level in

EHF and Its Clinical Significance
4:55 He Yi-Qiang An Investigation on the Vertical Transmission of

EHEY among the Mice
,5t:10 Y11 You-2hi Thromboxane Bi and 6-i'eto-PGFI in Patients

of HERS

5125 Qin Shou-yi Assay of Certain Serum Elements and Evaluation

of Their Effects in the Patients With EHF
5:40 END
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THIRD,DAY,(2 -Novimber 1988)

ANTIVIRAL THERAPY-

CHAIRMEN: P.G.Canonico, Chen.H.S.

8:00 John W.Huggins Ribavirin.Background ard Preclinicai Efficacy

Against HERS
830 Peter G.Caronico Preclinical toxicology of Ribavirin
9:00 Roberts A.Smith Review of. a, Broad spectrum Antiviral Agent

9:30 Yuan Guang-hui The Effects of Ribavirin on Serm Creatinine

Clearance Rate(Ccr) in Patients With EHF
9:45-10:15 Break

CHAiRMEN:Roberts A.Smith,Wang X.H.
10:15 John W. Huggins Ribavirin Therapy of HFRS:Overall study

Efficacy of high Dose Intravenous Therapy

10:45 Wang Qi-nan Effect of Ribavirin on the Hemorrhage and

Percolate of the Patients With EHF.

11:00 Zhao Hong-wei A Randomized Double Blind ECG Survey to HFRS

Patients Treated With Intraveinous Ribavirin or
Placebo

11:15 Yang Zhi-cheng Effect of Ribavirin on the White Blood Cell
System and the Platelet of the Patients With EHF

11:30 Zhang Tian-ming Analysis of Antigenic Differences Among 40

HFRS Virus strains Isolated from Hubei by the

Monoclonal Antibody

lt45 END

CHAIRMEN: Zheng Z.M. Xu Z.Y.

2:00 Zheng Zhi-ming Effect of Ribavirin on the Specific Humoral
Immune Responses of Patients with Epidemic

Hemorrhagic Fever

2:30 Huang Qi-tong Chinese Ribavirin:Clinical Trial and Combination

Treatment by Ribavirin and Interferon
2:65 Liu Heng-yao Treatment of HFRS With Chinese Ribavirin:A Ra-

ndomized, Double-blind, Placebo-Controlled Trial
3:10 CLOSING ADDRESS

David L. HuxsoLL Synopsis of HERS Symposium

6:00 BANQUET

Meeting Place
Social Mi.ture: Dining Room of East Lake Guest House

Lecture Hall and Poster: The fifth Floor of Library, Hubei Medicad
University.

Banquet Place: Dining Room of East Lake Guest House
S
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0-1 HEMORRHAGIC FEVER WITH RENAL SYNDROME:

SAGA IN PROGRESS,

Karl M. Johnson

P. 0. Box 517 Big Sky, MT. 59716.

This ;ymposium celebrates the signal achievement of first generation
specific nnt'viral therapy for one of the most significant and ancient

zoonotic viral diseases of man. That this goal was achieved less than 10
years zfter the initial isolation and characterization of the ca=atirc

Hantaan virus is remarkable; scientific iterature provides only vague

clues to this apparent serendipity.

Others will detail the current status of Hactaviruses and thcrapy of

hemorrhagic fever with renal syndrome (HFPS) during this ronference,
It is my purpose to provide perspective, to review history, both human

and scientific, in order that we may understand how and why our current
success did not occur by chance. I hope to show that internatio-

nal conflict and cooperation were crucial in ways both innocent and
purposeful to the discovery of Hantaan virus and the new treatment of

HFRS which has been developed.

Abo'e all, this presention emphasizes the positive value of internat-
ional communication, of perseverence and of creative flexibility in human

endeavor. As Winston Churchill said, "This is just the end of the

beginning. " We have reason to rejoice and equal need for rededication

to the remaining challenges of HFRS.



0-2 IDENTIFICAT16N OF HEMORRHAGIC FEVER WITH

RENAL SYNDROME VIRUS(HFRSV) IN CHIHA

Hsiang Chin-mi, Zheng Zhi-iin

Virus Research lostitvte, Hubei Medical University

Wuhao, Hubei. PRC

The hemorrhagic fever with renal syndrome (HFRS) is called in

China epidemic hemorrhagic fever (EHF) and in Korea, Korean heniarr-

bagic fever (KHF) .The viral etiology of KHF was established and

reported by H.W. lee et al (I) in 1978.The relationship between EHF

zcad KHF was soon established in 1980 by lerological -studies in several
occasions. First, 3 single convalescent serum samples of EHF patients

from Zhejian, province brought over to \'H by Xu Z.Y.reacted with

KHF rval antigen in very higb dilution (2).Second, Hsiang C. M.

brought single convalescent as well as paired (acute and convalsscent)

serumn samples of EHF patients of Hubei provinc' again to NIH with

permission of Ministry of Health. The seral samples also reacted with

KHI' viral antigen specifically not only with high tiler, but the titer

difference between the paired sera was as high as up to 32 folds(3).Third,

specific antigen was detected in lung tissues of A. agrarius caught in

Hubei province with KHFV specific anti-sera (41) *Two years later Song

C.et al report-d 'heir isolation result', in 1982.Non hundreds of EHFV

strains ha'-- been isolated and identified in China by means of different

techniques. There is no doubt that EHFVS bear all the characteristics

of new Genus Hantavirus of the family ftuni~aviridae. The identificat

ion ,t idy of EHFV in different aspects has been going on v-ery fast in

China and t is worthwhile to summarize soum- of the identification

processes.

I . Morphological identification

%n immuno-eletromicroscopic stud3% on t'i o El-WV strains of Al

from N. agrarius and R27 from R. nortegicus ias madc by Hlung T. et

al (5. A). It %sas a ers brilliant piecc of %;ork. because by observing



thin-sections of infected cells in stead of purifying the virions, not o'ly

the iirion =orphology could been seen, but-also- the ciorphogenesis could be

analysed. Their work not-only confirmed the Bunyaviridac-like morpho!ogy

reported- by MJcCofrmick et al(7) and White et al(g), but more imbortsntly

revealed several particular features not shown in the prototype of

Hantavirus.The virions of the-Chinese EHRV strains were larger in size

(ll0-160nin) than thoe of Hantaan virus (80-120). Inclusion bodies were

easily- observed in EHFV infected -cells, but not with the Hantaan virus.

Both the virions and the inclusions of EHFV strains were polymor-

phic. The inclusions contained- specific EHFV antigen and were with

different internal structure:(l) filamentous or filamentous granular; (2)

loose and (3) dense granular. It is more interesting that Li D.R.et al(9),

another group of electron microscopists in China reported the morphology

of several EHFV strains with a smaller virion size similar to that of

KHFV. Table I shows the results of Hung T.et al and Li D.R et al,

Recently we isolated more than 100 EHFV strains from plasma or

urine of EHF patients.Two strains(urine 114, plasma 435)(Table 2.) were

arbitrarily chosen for detail identification. But inclusions could not be

found in infected Vero-E6 cells with these two strains. So in China, we

have EHFV strains with difference in EM morphology. Back in 1981, we

observed regularlly arranged 20-30 nm particle clusters in the nuclei of

white cells from EHF patients (10).Unfortunately, we were not able to

identify the specificity of the particles.

I. Biological identification

This can be summarized as the following:

l.Cell cultures:EHFV strains can grow in different cell cultures.

Besides A549(French)and Vero-E6 (McCormick). human embryo lung

diploid cells (2BS cell line) (11), rat lung cells(RL) (12), chick embryo

cells(CEC) (13), golden hamester kidney cells(GHK( (14), Mongolian

gerbils (Meriones unguiculatus) Kidney cells (MGK) and lung cells

(\IGL) (15) and macrophages (MGM) (16), etc are all sensitive for

growing EHFV.Some cell cultures like MGK (17)and others have been

used for vaccine preparation (Table 3)

2. Animal study:Though suckling mouse is the only animal model

that can show pathological symptoms and is useful in certain kinds of

studies, yet it is not an id-al one for studying immunology and for

vaccine evaluation. Zhu Z.Y.et al tried to infect domestic rabbits (18)

and Mongolian gerbils (19) with EHFV strains, only viral antigen(18)

3



could be-detcted-in diffcrent.Organs of the infcctrd anirals, kut-tbperewaa

no apparent clinical .symptonss.In a more detailed study, Jiang W.L..et al

(20) infected domestic rabbits- with-A9 -EHjFV 'strain, confirmed that jbis

laboratory Animal ras sensitive- to infection but resistant -to developpn'.et

of disease. Yao-C;Z.et it (21) attempted--to establish the Syrianhamest-

er model. They, pretreated the~a niinal with a single dose(200mg/kcg body
Wright) of cyclophosphamide. Then the.chemically trea-ed animals were

challenged intraperitofieally,. subcutaneously .or- intracerebrally with EHFV

strain A16 (Apodemus type).One week later, the challenged animals

became ill with ruffled hair and hunched-posture, dimislisfiing mobility,

coma and dead at end. This study should be repeated and confirmed.

According to our experience, the dosage of cyclophospliamide used in

their experiment seemed too large to be tolerable.

Cell cultures and animals used for virus isolation in China listed

in table 4, table 5.

3. polyhostal identification: The distribution of EI-FV in different

hosts is far out of prediction. Gajdusek D.C. (22) supposed that the virus
would be liznitted only to rodents as its natural hosts and proposed to

rename 14FRS as muroid virus nephropathy. Works in China indicate

definitely that it is not so. Therefore "muroid virus nephropathy-' was

questioned and discussed by Hsiang C. M. (23) and the name "muroid

virus nephropathy' is no longer acceptabie (24). Tang Y.W.et al detected

EHFV an~tigen in (25), and isolated EHFV from (26) Suncus murinus, an

insectivore. Before that, Cavrilowbkaya (27) reported that HFRSV antigen

was detected in Sorex araneus, also an insectivore. Luo Z.Z.et at (28)
Scovered EHFV antigen and antibody in domestic cats and isolated 3

EHFV strains from 7 cats from El-IF endemic area of Anusi province.

Before the cat virus isolated in China, Desmyter J. et al(28a) found

liantaas virus specific antibody in 2 of 5 cats in Belgium. Yang M.R.

et al of Hubei Medical University detected EI-FV antigen and antibody

in hares caught by hunters and isolated EI-FV strain 0Q25) from the wild

rabbits (Lugas capensis) (29, 30).

The epidemiological survey of EHFV animal hosts has been going on

from year to year.So far there are 33 animal species belonging to 4

different orders (insectivora, Carnivora, Lagomorpha and Rodentia)

proved to barber Oll, (31) (Table 6.)

A survey of anmal hosts for EI-FV weas made in Wuhan including

the main city and its suburban counties (32),Twenty three animal species

4



wire examined for EHFV antigen, and/or ntiboy. Among them, I!
identified and I unidentified species-proved to~be EHFV antigen or antibody

positive, (Tablez6)

4:Infective route identification: Ni D,.S~et al. (32a) tested the virulence

of 29 ,EHFV strains of'human and; animal origin collected firom J2 Provi-

aces in suckling mice. The results showed that some strains were not

pathogenic by, subcutaneous inoculation. .Accordingly, the viral strains could

be dividcd into 3 groupS: most virulent, less virulent and weak or non-

virulent.

The air- borne route has been definitely proved recently by isolation

of EHFV from air -samples of experimental animal laboratory by Luo

Z.Z. et al (32b)

. Immunological identification

Globally speacking, HFRSV can be divided into at least 4 types

according to the natural hosts by serology: the Apodemus type, the

R. norvegicus type, the Clethrionomys type (NEV) and the Microtus

type (PHV). In China Song G. et al were able to differentiate A9

strain of ApodemuS type and R22 Strain of rat type by cross neutralization

(33, 34). But their opinion of calling the EHF caused by Apodemus type

virus as ciassical form and by rat type virus as the mild form is of

somewhat a misleading, since the so-called urban type in China usually

caused by rat type virus is actually as severe as that caused by Apodemus

virus and vice versa. For example, the symptoms of EHF Hpodemus type

in North-East of China are much milder than that in central provinces of

China such as Hubei, Jiangxi, etc.On the other hand, the symptoms of

the rat type in Hubei, especially in Wuhan city as severe as the Aped-

mus EHF type. Serologically it was true that A9 specific anti-sera could

neutralize both A9 and R22 in the same degree, but R22 ati-sera could

neutralize the homologus virus better than the heterologus strain.

Hsiang C.M et al compared the results of the IF cross reaction of

EHFV Hubei-i strain, I-lantaan virus 76-118, Hallnas strain of NEV and

PHV-i. The 4 strains of HFRSV could be distinguished from each other.

Again it was proved the Hubei-1 virus was very similar to the 76-118

strains of KHFV(35) .in another study Zhou L G fonud that the plague

of Hubei-1 strain was larger in sizc than that of 76-118 strain. (5a)

One of the most important immunological studies on EHFV should

be the work on monoclone antibody (MA) research by Chen 1.Q.et 41

(36) *They obtained 17 MAs named At, A.5, A7, A14, A18, A20, A24,
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A25-1, A25-7o A27,- A2P 1,30,-A3i, A34, A35, A54, A56, from EHFV

stain A9 (Ap6densus typ,, and 18 MAs-named. R3, R8i R0, -R25, R31,

R36, R40, R45, R49, R57, R63, R65, R69, R73, R88, RS0, R91, R92'

fron EHFV strain -R22 (rat type) (37) . They used these 35 MAs to

analyse 20 EHFV strains includingthe pr6totypeof Hantavirus 76-118 and

some rat-strains from Japan-(38) ; The-results showed that 25 different

epitopes (named from "a' to 'y-),of the antigenic structure of EHFV

cou!d be distinguished. The' epitope's was sharedby both A9 and R22

and should be the group antigenic determinant.'vI and IiI belonged to

A9 type and R22 type respectively. As a whole, the epitope range f R

type was wider (IaI - Ix') than that of the A type which was short of
Ig' to In' determinants.More interesting points of this study were that

A14 and A24 induced by A9 could not react with A9 antigen and that

A809 EHFV strain of Apodemus type virus showed a rat type virus

pattern and R63 of a rat virus showed an Apodemus type pattern. That

means that rat can carry Apodemus type virus and Apodemus can carry rat

type virus. So using the virus sources of the natural hosts to classify the

virus types would not he solid at the monoclone antibody level.

Chen B.Q.et al (39) made a further study with Mt. A25-1 to analyse

20 EHFV strains from different provinces with particular attention to

5 animal strains of Hubei province. Of the 5 strains showing negative

reaction with A25-1, 3 isolated from animals caught sorth of the Yangtze

River and 2 north of the Yangtze River. When another MA A19 was

used to test these strains, it was positive and gave a much higher titer to

the former 3(1/640-1/5120) than to the later 2 (1/20). So the authors

suggested that in Hlubei province EHFV strains from south of Yangtze

River aight have different antigenic structure from strains of north of

Yangtze River. But recently, Nie tested (40) A25-1 against 40 strains

isolated from EHF patients of llubei province along with other MAs.

The result was that 20 of the 32 strains isolated south of the Yanytze

River showed positive reactions. And almost all of the EIIFV stirans were

obtained from patients south of the Yangtze River.We have the impression

that EHFV in China is just such a kind of very complicated medical

ecology problem as Gajdusek pointed out more than 30 years

Other laboratories in China also did monoclone antibody research

with different EHFV strains (42, 43, 414, 45) .professor Wang is going to

report the results of a systemic monoclone antibody study on this sympo-

sium'

Ni D.S. et sl (46) established a blocking test using rabbit antiserum
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induced by A9 virus as-blocking- antibody and MA A-25-1 as indicatng

antibody.Twenty one EHPV strains of different aimial hosts from 7

provinces could bedivuided into 4 types-( I, 1, 1, ly difference im

the blocking antibody titer, (463) .The, samte authors-'(47)-id another

study on EHFV hemiagglutinino-with-.1l, viriis strains hlast 4' the. 11 strains

could produce hemagglutionins that zoutl - Indyiee liciuaggiutirtatio"

inhibiting antibody in micejThey-also f2~und that the- YeA A35 s.'as of

hemagglittination ilibibitiug antib~sy/y with, the ablitiy -F '61 eutra)izirg

131-1V in suckling ntice.So EHV itgains a5 of a neutr~lization

* antigen and could .be used oeledsaiutvaccine.,-

The pathogencsit of -fIERS &fill reviizts, ndt vesar. Pr.tologtcai,

experimental and clinical data on viral distribution accumzulated in China

indicated somse ev-idences of the inasisvenoss of the JEIV. 7,basg ',l.

et al (J-) using a method of doube'brdge PAP' exsamined iliffe,-sr't

organs of 14 autopsied El-F css collected from several hospitals of

different provinces respectively and found that El-VV specific antige-n

appeared in bra~in, liver, heArt, lung, Kidney, adrenal gland and thyuse

in ill of the sssses.~u somev casey, spleen, iyisphonodes, parcreas, 6~yroid,

paratl'yroid, totuv~ch ond small intestine wocre also antigen positive.

Viral anti ,lu coukd elso be dotestan in bowe marrow colls and the

autii;ev qositi'e foO were accomnpa'sied ssith tnnosouclear cells 1ut itration

(Table 8)

List Y. L. it at (49) atof an epvriiocntal slady in ra.bbits with A

particalar pisspos, t5; obsvs~ e ti'e ioianological resp~onse. IgG Antibody

resps tscCipearev. as asaatl wbyhout any thing particular, but the T cell

aeti ity wca, <11mstiied appxreatly as judged by ros~tte forsmtin lest,

ANAE(scid Alpha-naplithf] avetate esterase) test, papair."sc auto-rosette

formistion lest, NOI cuid 31l-islR transformation test. Thuough the tEilEV

infectesi rabbita shfewved no clinical signs, the T celf acti ity was (Inwn

to the loweost le,< :n the '3rd week after infection And it toolz about 10

/ w eks for the T cell activi:ty returning to norvsat Is' ci as that befoe the

infection.

The c6inical es-jderics of the 13-lEY invasion tar~ets w -s first report-

ed in Chinese literature. Li 11. Q et al (50) found El-MV associatcd ant-

igen in white cells of peripheral blood and of urine sediment of -H F

patients. Later, Chen B.Q. et al(51) and Wang S. Mi. et al(52) reported

stmilar results. Chen S. Y et ,il (53) detected El-IFN antigen in bone



m!uajr6i*-cells~froie which -EHFV strain was-isolated. 'Yao--Z.C. -etfal(54),
isolaed, EHFV from adhesive.aiid,nobn-adhe'sive iiiononuclear, cells and,detected

astigan in B but not YZce Is, of -EHF patienits. Tang Y... etlal(55) pqbsei-
dWmati10. i20nmc-iral-Oarticlei,, spli~ie'or 6valb;j inside, the RER

ceuie o-f: het-eiolyhsphocytesAnddthe cells, showidiantiken-; positive up- to

60.%
EHFV could-Ps through thie~placeitla-to -infect,;the fetus vertically

from.EHF mother. Yanig W. S.- et-al(56)-successfully,-isolated,,El-V
from autopsied -lung, liver-and kidney of such an aborted, fetus. Besides,
many organs of this fetus. such as heart; thymus,, adrenal gland,,
hypophysis, placenta, urmbilical cord,, bladder, testis showed positive of

EHFV antigen, but no antigen was seen in stomach and intestine. Howe-
ver, ine the.autopsied organs of adult EHF patients, viral antigen could

bcr found in stomach and intestine(48). Vertical transmission through the
piacenta to infect the fetus has also been proved in experimentally infec-
ted Balb/c mice, in naturally infected Apodemus agrarius and R. norveg-

icus by Liu 1. Q.et al(56a)(Table 9)
Yang WS et al(57), using RPHA method detected I3HFV antigen in,

And isolated El-WV from, CSF of EHF patients.The mononuclear cella in
CSF were also antiger positive. Punctured brain specimens showed EH-FV
antigen positive in gliocytes.

A recent expeiment with rabbits by Lin V. N. et al (57a) showed

that EI-FV antigen appeared in the brain earlier than in the internal
organs. This may mean that infected monocytes could be the first targets
of the EIIFV so they could carry the virus to pass throsgh the blood bra-
;a barrier and reach the brain.

Guan M. Y. et al (58) and Xiao S. Y. (:t al (59) found that the
severity of 'he disease was related with 1gM response. Using a reverse
Intc 'LISA (1gM ant ibody-capture/ELISA) to study specific 1gM and
lgG teSPOPSe in El-IF patientS, they Observed that 1gM appeared positive
as early as the 3nd ill day and its tIter Vas Proportional to the severity

of the clinical symptomas, that is, the higher the titer the more severe
the disease. By thne, 7th illness day, 1gM Positive rate reached 100%
(60/60). Xiao S. Y. 0t al (60) observ.ed that 1gMN response and the

severity of the disease could be beneffitially influenced by ribavirin.

V. Identification in molecular level

Some strains of EHFV like JIO (from rat) (61) , A9 (from Apode-
mus) (62) , L99 (from rat) (62) , A3 (from Apocleisus) (63) , R22
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(rom )'atY (64) have been studied for -proteins fand nucleicacids ,camp-
onents. Huang S. L. (61) purified 4Ji0 strain and got virions around

100 nm. Four ;protein :baids, of 51K, 55K, 71K. and 160K were obtained
by urea-SDS-PAGE analysis. These proteins might correspond to the

,proteins N, Gi, G2 and L.respectively-of the Bunyaviridae prototype,

bet there was soue difference in-molecular weight-from those of Hantaan

virus A5K, 56K, 72K and 200Kreported'by Elliot et-al (65).. -XingZ.o

et al (63) could get only 50K-band(from A3 and L99. This probably
means the 50K protein is acommon antigen shared by-both strains. Xu

Z. K. et al (65) studied SOKprotiin of Chen strain (human) with 18
MAs. Seven of them could, react with ,the 50K protein. These 7 MAs

were with different characteristics including reacting against membrane

antigen of infected Vero-E6 cells, neutralizing activity and hemaggtutin-

ation inhibition ability, This indicated that the 50K protein beared

different determinants. However, Hao L. J. et al (65b, c) identified at

least 6 bands 56K, 61K, 66K, 68K, 75K, 78K of Chen strain and some

of these proteins could react with EHIF patient sera.
EHFV strains A9 and R22 were labelled with 3H-urdine in Vero-E6

cells by Hang C. S. at al (64). Viral RNAs were extracted from crude
virus (in 30% sucrose cushion only) and purified virus (by gradient

centrifugation with 20-70% sucrose). RNA genome separated segments

were obtained and the molecular weights estimated for the large(L),

middle(M) and small(S) segments were 3.8, 1.5 and 0.86x10
i

' respectively

based on comparison of their relative migration rate with the host 28S
and 18S ribosomal RNAs in acid-urea agarose gel electrophoresis. The

results appeared similar to those of KHFV reported by Schmaljohn et al

(66, 67, 68).

Chen S. Y. et al (69) has been able to express the S genomic RNA

in E. coli and a eDNA probe from M segment of R22 strain(70) was

synthesized and applied. They will report their results in this symposium.
Hatg C. S. et al (71) also synthesized eDNA from R 22 genome and

sequenced the hl segment.

VI. Problem. of the identification and prospects

for the vaccination and treatment

Several points should be emphasized in the identification of EHFV

in China.

1. Different kinds of identification techniques have been established

and used in China such as ELISA, IgM antibody capture ELISA (or reverse
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infdi~ebt: ELISA) SPA-6aggtinatibn slide test, HRP-SPA,BAPS (biotin

avidineeroxidse:'staining), HI;t R-PH-A&, RPHI, IDB(imsuno-dot blott-
ingtest) test -for -EHFo antigen -andantiblddy- identification (-Table 10).
But-the -idutralizati6n .laque-reduiction 'technique is still scarcely used

even though it hos been established. Theusageof ,monoclone antibody has

revealed the EHFV antigenic structure being a very complicated probelm

and much hard work is-waiti fi foi us to do, confineously.

2. The polyh6stal nature of EHFV needs-particular attention to do
more research. Why the HFRSV invade such a wide range of natural
hosts, but are only pathogenic to human? Why the viruses are more

virulent in Asia especially in China than in Europe and America? It is
not just a problem of different situations in hygine and sanitation. It must

be considered as a big problem of medical ecology. So we must hold the

ecological point of view to dii,!ct our research on HFRS virology.

3. There is problem in identification of the vaccine effect and

safety. Although in China, different methods (table 11) have been tried

to develop EHF vaccines such as the REL inactivated vaccine(72), GlIK
inactivated vaccine(?3), the Meriones unguiculatus kidney inactivated
vaccine (17), etc, bat so far there is no truly reliable way to evaluate

the effectiveness and safety. Neutralization or protection in the cellular
level or in the infective level is much not enough to make true evaluation.
As far as the 1-FRS is concerned, infection and disease induction seem

to be different problems. Many animal species are sensitive to HFRSV
infection but resistant to disease induction. The only except is the suckl-

ing mice model. The HFRSV can infect cells in cultures and in animal

bodies, but the infected cells are not destroyed and the animals do not

become ill. To use such kind of animal modes for vaccine effect evaluation,
we can only say the animals are protected from infection, but not from

disease. A satisfactory animal model is urgently needed.

4. Problem in the identification for chemotherapy: Although we

have found ribavirin in large doses quite effective in the treatment of

acuite EHI-.. patients(74), but is based on a screeninig process. A target
design to synthesize drugs specifically at certain targets of the EI-IFV

infection and replication cycle is certainly needed. rhe present knowedge

about the biological properties obtained from the current identification
methods can not meet the task of synthesizing more effective drug.

5. From aspects of the wide range of natural hosts, severe clinical

symptoms, high incidence of disease, tables 12,13, 14, it is evident that,
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the real problem of HFRS-,is inChina but not- elsewhere on earth. I like
to-call the attention' of the Wor ld -Health:Oiganlzation and its Regional
Branchof South-East Asia and the Western Pacific and its representative
officer on that the,investigation on all aspects of HFRS in China should
be supported.

Table 1. Morphological features of HFRSV by EM

Hung T, et al Li DR, et al

Shape spherical or oval, spherical, oval,

Polymnrpher or polymorpher
Size 110-160 nm 80-120nsi

Envelop yes yes
Spike yes yes
Inner core yes yes
Vires-associated yes ?

granules

Inclusion filamentous granular granular
loose granular

dense granular
Maturity site cytoplasm cytoplasm
Release budding budding and

rupture

Table 2. Isolation of HFRS virus from the plasma of
HFRS patients by Vern E-6 cell cultures

Samples obtained No. of samples with
from positive isolation/No, of samples tested

Ist passage 2nd passage 3rd passage

Nov. 1985-
20/61 21/61 54/61

Mar. 1986
Nov. 1986-

74/97 25/28 ND
Mar. 1987

'All the samples were collected within four days after illness.
Eighteen of 1938-1687 samples were rIFRSV-1g M negative b
Ig M-ELISA method.
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Table i. ehl uiture -Adaption.of lIERS Virus

Cell- Culture's HFRSV Antigen Hig HFRSV Titers
Dctected by IF -Obtained at'Days

Postinoculat ion

A-549+101

Lung ceills of M. +9
unguiculatus

Kidney cells of M. + 9
unguiculatus

Lung cells of A. +?
agrar ins

Rat lung cells + 6-10
Chicken embryo cells I?
LLc-MK +?
Human embryo Lung + ?
Human embryo kidney +?

Table 4. Isolation of HFRSV from Animals and Human

HFRS , isolated Samples or Methods used
f rom tissues for isolation

A. sgrerius lung A.ararius, A,549

Vero E3-6, suckling mice
R. norvegicus lung A, agrarius, Vero B.6

Human serum Vero L-6
bone marrow Vero E-6
liver Vero E-6
kidney Vero E-6
lung Verno E-6

mononuclear leukocyte Vero E-6
mononuclear leukocytes

R. flavipetus lung Verno S-6
A. squamipee lung Vero E-6
C. russula lung Vero R-6
Suncus murinus lung A.agrarius
Domestic cats lung Vero E-6
Rats lung suckling mice
Wild rabbits lung suckling mice
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Table 5. Animal Model!evelooment

Animals Sstie Viremia H4FRSV 'Antigen in

A. agrarius + ?many organs
M. unguiculatus + + many organs
Suckling mice + + brain, tHy~rus,

(Sick, p'aralysis of hind limb) heart, kiditey
Rabbits + + many organs

Rhesus monkey + +
Syrian gold hamster +' lung, kidney

(Sick, death) liver, brain
Pigs + 7lung, kidney

liver, intestine

Table 6. HFRS Virus Reservoir

Rodentia A. agrarius
R. vorveg~cus
etc.

Carnivora Domestic cats
Mustela sibirica

Insectivora Sorex araneus
C. russula
A. squarsipes

Lagomorpha Mongolia rabbits
Domestic rabbits
Wild rabbits
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Table 7, Different kinds-of animals in IVfuhais.
- ity~areai afid'th~r-EHC 016isiti'ie fatis

Animals No.,anj' mals No-. EHFV pds. rate %

examine~d

R. norvegicus. 1075 114 11.12

A. agrarius 713 49 6,87'

M. snusculus 411 20 4.87

R. flavipectoralis 192 14 7.29
white mouse 70 9 -12.90

white rat 40 3 7.50

L. capensis 24 3 12.50

R. confucinus 23 2 8.70
Domestic cat 19 5 26.30
S. murinus 12 2 16.67

weasel 7 2 28.58

Muroid unidentified 7 1 14.28

Porcupine 44 0
Rattle snake 37 0
Cobra 21 0
Guinea pig 20 0
C. barabensis 6 0

Gold ring snake 4 0
Water snake 2 0

Poisonoss snake 2 0

Yellow fur rat 1 0
Fox 1 0

Eagle sp 6 0

Eagle sp 1 0

Total 2738 224 6.18
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Table-$. HFRSV a%:tire=ndistibntio2 in hcnz

MO1ST COMM1ON LESS COMMON

brain spleen
liver lymph nodes
heart pancrea
lung3 parahroid

kidney thyroid
thymus tonsil
glandulze superenalis stomach

small intenstinc

bone maarrowj
pituitary
placenta
umbilical cord
bladder
testis

white cells adhensive cells
uon-adhensive cells
B lymphocytes
glial cells
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Table 9. Studies on Tzhe Vertical Tas=ssion-of HFRSV

S-etGestationt Per-od Ontco~ze Indication- of

fetus infected

Pregnant womanz seven month abortion antigen in- live.-,
naturally infected kidney, lung3

with HFFSV virus isolated

fro= lire;-,-
kidney, lu=g

pregant A. ?? Antigen. in

agrarius =;urally maany organs

infected with HFRSV

pregnant balb/c prior,. early survive antigen in brain

mice experimentally or middle liver, lung,

infected with HFRSV gestation placenta, spleen
infection kidney, uterus

virus isolated

late gestation fetus from brain,

infection death lung, liver

aborion HFRSV lgG in

fetal erumn

pregnant R. norregicus antigen in brain

(18/39)
naturally infected with HFRSV vius isolated

from brain

16



Table 10. Diagnostic Methods of HFRSV

Methods developed D etectiion t- rgets.

IF Jg NIandg G in serum
and urine

Ig G-ELISA Ig G
Ig If-ELISA Ig M
McAb-ELISA antigen in mouse brain

and lung
McAb-IF antigen in urine and WBC
AMcAb-RPHA antigen of 10% lung susp.
McAb-RPHI antibody in serum
SPA-EIA (HRD-SPA) antigen and antibody
HA antigen in tissue susp.
HI antibody
SPA-coagglutination antigen in tissue suspension
BAPS
1DB
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Tablell.. HFRSV Vaccine Develdpmfent

Types of Va~cjnes Sources Inactivation Aftinal or

methods Huaman trials

Inactivated HFRSV chicken embryo formalin rabbits and
vaccine cells (1 :-2000) human

4*C x 8 d.
'Isuckling rabbits

mouse brain
If5M x I h mice

iihuman diploid ? rabbits

cells
Vero E-6 W6C x I h mice

iiiiformalin mice

0(1 2000)
4*C x 7 d.

Rat embryo formalin mice

lung cells (1r 2000) ra ts
41C x 8 d. rabbits

I'suckling 60Co r-ray rabbits
mouse brain 2.6 x 10 Red baib/c

Mongolian gerbils formalin(l 2000) rabbits
kidney cells
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Table 12. The incidence and mortality of HFRS in Hubei

Year Cases No;of Morbidity Mortality Death/pts No.of

Death (/10) (/10) (W) Dis. Spot

1957 22 4 1.03 0.19 18.81

1958 7 2 0;31 0.09 25.57

1959 5 2 0.20 0.08 40.00

1960 1 - 0.04 0 -

1961 75 1 0.24 0.003 1.75 4

1962 345 38 1.05 0.42 11.02 17

1963 510 74 1.54 0.22 14.51 24

1964 258 40 0.76 0.12 15.50 26

1965 819 96 2.37 0.28 11.72 28

1966 1130 113 3.18 0.32 10.00 36

1967 535 56 1.47 0.15 10.47 28

1968 417 66 1.13 0.18 15.83

1969 :84 43 0.83 0.13 15.14

!970 529 85 1.35 0.23 16,07

1971 2872 404 1.02 0.99 14.07 43

1972 6414 632 15.36 1.51 9.85 52

1973 7011 675 16.30 1,60 9.63 54

1974 4157 381 9.60 0.87 9.17 53

1975 5575 445 12.60 1.01 7.89 56

1976 4675 378 !0.53 0.9; 8.09 52

1977 4890 V7 10.83 I.05 9.65 49
107T 151 2,0 6;05 0,54 6.72

1979 2149 191 4,-.e 8.89

1980 2957 253 6.35 0.67 8.56 51

1981 4810 342 10.21 0.73 7.11 56

1982 17014 1084 31.77 1.74 5J.8 59

1983 23937 1004 49.68 2.08 4.19 57

1984 12259 494 25.4 1.02 4.0b 57

1985 9476 435 19.43 0.89 4.59 38

1986 7092 305 14.46 ? 4.30 59

Total 124794 8056
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T~tble, 13.. The incidence of HFRS in, Chinw.

Year T a

1931--1939

1940-1949 5d

1950-1959 0 3 06,- 1
1960-1969 >zoo
1970-1979 >140,000 -

1980 ,4s

1981

1982 6,0

1983

1985

198'

Total >576 855

Table V.. MF~RS dicld ,Imr in ;.4 provinces aid Shungbai N iunici . ,it;

provinces Year' , Years ot oes froidoeo 1ik-.ths Case fatality
RFRS repportta rate, '-ate M%

first coses(/100.000)
reported

Hoilougiiatsg 1933 1972-76 9,313 5.89 516 5.54

J!ilin IV5 1972-if' 5,173 4.30 438 8.46

Liaonirig 1955 97 425 0.23 99 18.59

Sh-ui I%s 1972-77 7,726 4.68 998 12.92

FHabtAi 1955 1972-75 23,189 12.98 2,315 9.21

Anhui 1957 1973-77 4,322 2.08 327 7.57

Shanghai 1957 1972-77 756 1.16 79 10.45

Sichuan 1958 1972-76 2,386 0.50 272 11.40

Jiangsu 1960 1972-76 5,30, 1.90 353 6.65

Jiangxi 1961 1972-7G 8,518 5.95 1,002 11.76

Guizhou 1962 1972-76 303 0.25 39 12.87

Zhejiang 1963 1972-77 2,498 1.14 142 5.63

H-unan 1963 Oct/1971- 4,399 1.74 440 10.00
Sept/1976

Fujian 1972 1972-76 38 0.03 No data

Shandong 1973 1973-77 735 0.21 106 14.42
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0-3 CLOBAL EPIDEMIOLOGY OF HHFS,

Jams W; LeDuc

U, S, Army MedicalResearch

Instite of Infectious Diseases

Fort Detrick, Frederick Maryland, USA 21701

Since the original isolation of a hantavirus in the United States in

1981, we have continued to investigate the epidemiological characteristics

of this group of viruses. To determine the geographic distribution of

hantaviruses, we sampled rodent populations in North and South America,

Asia, Australia, Europe and Africa and found evidence of hantaviral

infection in virtually all locations. Intense study of the maintenance of

hantaviruses in domestic rodents in Baltimore, Maryland, USA, in

populations with a very high prevalence rate of hantaviral infection,

found that infection was associated with an increase in body ms of rats

(indicative of age), that both male and female rats were infected at equal

rates, and that the virus was probably not transmitted in utero, but

rather acquired sometime after birth. The known presence of infectious

virus in the saliva of infected rats, and our demonstration of increased

wounding with increased body mass among free-living rats in Baltimore,

suggest that biting may be an important, heretofore overlooked means of

virus transmission. Humans residing in areas of Baltimore with high

prevalence rates of hantaviral infection in rodents were shown to possess

high neutralizing antibody titers to hantaviruses, but as yet no associated

human disease has been documented. Similar studies in Argentina and

Brazil found evidence of human infection with hantaviruses, but

demonstration of asociated disease remains lacking.

Investigations in Greece indicate that a previously unrecognized

hantavirus may exist in that and adjacent countries. This virus is

closely related to prototype Hantaan virus, causes severe hemorrhagic

feser with renal syndrome (HFRS) in humans, with mortality rates of

approximately 15% in Greece, and to 35% in adjacent countries. The

virus is thought to be maintained in nature by Apodemus flavicollis

rodents. Studies in Greece, Yugoslavia and Bulgaria suggest that a

major epidemic of HFRS due to this virus occurred in 1986, with

hundreds to perhaps thoutsands ot human cases.
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0-4 GLOBAL UPDATE OF

DISTRBUTION, OF HANTAVIRUS

H. W. LEE

WHO Collaboratin, Center for
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Data not available
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0-5 Prophylaxis of Hemorrhagic Fever With

,Renal Syqrome(HFRS).Development of

Inactivated Cell Culture, Vaccine Against

AFRS

Song Gan

Institute of Virology, Chinese Academy of

Preientive Medicine, Beijing

Introduction

IFRS is a serious public health problem in China, and it is most
urgent problem for us to develop a vaccine against IFRS virus for eff-
ective control of the disease. There arc several institutions that are now
making their efforts in developing inactivated vaccines against HFRS in
China, including cell culture vaccines a ith kidney cell cultures of either
golden hamsters(GHK) or Mongolian gerbils(Meriones unguiculatus), andpurified mouse brain vaccine. All of them have produced their first lots
of experimental Naccines with good antibody responses in laboratory
animals, and are now awaiting the approval of the government for
clinical trials in humiun volunteers. Formerly, a formalin-znactvated
vaccine against IIRS, made of infected cell culture of chick embryo
fibioblasts, Aas developed, and human trials had been made by a collab-
orative group headed by the Institute of Epidemiology and ,licrobiology,
CAPM, and was reported to give good antibody responses. But, unfortu-
nately, the a ork has not been continued, since later on, it had not been
successfully repeated by themselves.

Studies on vaccine against HFRS in our laboratory started early in
1982, just after our first isolation of IIFRS virus, whon we discovered
that certain cell cultures from normal animal tissues were highly sensit-
ive to the growth of 1FhRS virus, ie. primary rat lung cell culture,
and a diploid cell line of human embryo lung (2BS). Since 1984, extens-
ive works have been carrying on by a collaborative group, composed of
the Institute of virology, Chinese Academy of Freventise Medicine,
Beijing the Changchuen Institute of Biological Products, Cba-
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ngchuen; the Anhui Provincial Institute of Medical Sciences, Hefei etc.

This work was partly supported by WHO since 1986.At first, inactivated

rat embryo lung cell(REL) vaccine was developed, and was found able to

induce good antibody responses inlaboratory animals. As soon as the

sensitivity of cell culture of golden hamster kidney(GHK)to the growth

of HFRS virus was discovered in 1985, the efforts- were turned to the

development of inactivsted GHIK cell culture vaccine. A brief account

will be given below on the GHK cell vaccine development.

Background

GHK cell cultures were used by the first time in the production of

viral vaccines in China, and has a history of more than 20 years. GHK
cell cultures have been used in large scale production of inactiiated and

attenuated vaccines against Japanese B encephalitis, inactivated vaccines

against rabies and RSSE, ete, and these vaccines hase long been used

for mass immunizations in China. Their high efficacy and safety were

fully demonstrated. Using GHK cell culture for the development of Nac-

cine against HI'RS has its own adsantage.

Basic studies

1. Selection of virus strains for vaccine development: The first lot

of HFRS virus strains were As strain of the Apodemus type and Lgstr-

ain of the rat type; later on, A,, A , 3 ,, JR of the Apodemus type and

R, of the rat type were chosen as candidate strains. All of these vir-

us stiains were of clear history, isolated with normal animals or cell

cultures prepared from normal animal tissues, with their serotypes and

antigenicity identified, and with high infectisity titers in the cultivat-

ion system used in vaccine development.

2. Sensitivity of GHK cell cilture to IIFRS virus: The replication

titer of IIFRS virus in GHK cell culture was found to be equavalent to

or higher than that of the rat lung cell and the chick embryo fibroblasts

as observed in comparative studies. When mouse brain .irus was used as

seed virus, the infectivity titer of the crude culture of GHK vaccine was

5.5-7.5 TCID50/ml, with an antigen titer, 1:512-1:1024, and when GHK

cell adapted virus was used, the infectivity titer was 6.0-8.5 TCID50/ml,

with antigen titer, 1:512-1:2048.

3. Dynamics of replication and release of HFRS virus in GHK cell

culture: In order to establish an optimal schedule for har~esting virus
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material from GHK cell culture to increase the antigenicity of GHK va-

ccine, dynamics of virus replication in GHK cells and release of the

virus to culture medium were studied and compared between Narious mo-

use brain adapted virus strains of HFRS virus. It was shown that, the

antigen content in culture medium of L99 virus kept rising continuously,

while that of the Apodemus viruses (A 3, As and A$$,) always remained

at a low level. Virus titers of the Apodemus viruses went up to 6-7 TC-

IDS0/ml 6-8 days after virus inoculation, while that of the rat virus,

L,, strain, attained its peak titer usually 10 days after its inoculation.

4. Inactisation of the virus:Various methods for virus inactivatic-

commonly used in preparation of inactisated saccines were compared,

higher antigenic titers were obtained when heat (50°C for 30-60 iun.)

or O-propiolactone was used for inacti'ation. Fornialhn in concentration

of 1:2000-1:4000 was found to be deterious to the antigenicity of the Na-

ccine prepared.

5. Effect of adjuvant (Aluminum hydroxide): It was demonstrated

that, addition of Al (014), to inactivated GIIK cell Naccine against IIF-

RS would obviously increase its immunizing action in animals, especially

when the antigen content was much decreased after a relatively long per-

iod of storage at tC. No obvious difference on the effect could be found

when 0.5 mg or 1.0 mg/ml AI(OH) was used in the vaccine.

6. Combination of Naccines prepared with two serotypes of HFRS

viruses, There are two serotypes of tlRS virus (i.e. the Apoderius type

and the rat type) that are widely prevalent in China, hence, for vaccine

development, it is essential to select irus strains which has as broad

and high antigenucity(ammunogenicity)as it is possible, in order that the

protection produced by the %accine would cover Nsell both serotypes of

IIFRS virus. Before this kind of % irus strain could be ubtained, we ado-

pted the strategy of combining the aecies produced separately with bo-

th serotypes of HFRS Nirus, i.e. As(or As) for the Apodemus type, and

L,, for the rat type. It was demonstrated that antibody responses in

animals with bivalent vaccines were equal or better as compared with

their relevant sublot vaccines separately.

7. Animal model for efficacy checking of the %accinvi Two lots of

tentative GHK cell Naccine(u.e. lots 85-2 and 87-2) were tested for the-

ir protection action against the challenge with Astrain of the Apodemus

type, using 'sleriones unguiculatus as animal model. High or moderate
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protection indeces(100,003; 159) was oBtained for lot 85-2 and lot 87-2

GHK vaccines respectively. Since the reszlts were quite regular, this
animal seemed to be suitable for protection test of the GHK cell vaccine.

It was also found that, golden hamsters could gire good antibody respon-
ses to inoculation of GHK cell vaczine, and this animal voild be quite

tend of the commonly used animals, rabbits.

Development of inactivated GHK vaccine

1. Investigation on the technical procedures for production of GHK
cell vaccine: Comparative observations were made on conditions and fact-

ors that will effect the production of GHK vaccine,including culture med-

ia (199, 1640, Eagle's ME.M, SM-I); mode of inocalation(with or with-
oat adsorption); temperature of formalin inactivation, time for harvesting

virus culture; methods for treatment of the culture(freez.ng and thawing,

ultrasonification); types of the crude materials for ,accine preparation

(supernataut of culture media, the whole culture, cellular fraction of the

culture)etc. After a series of comparative studies, a technical process of

production of GHK cell vaccine at a large sale was preliminarily elabo-

rated. New batches of GHK cell vaccine were p-epared, using GHK ce-

ll adapted virus strains as the seed virus, ,nd formalin ioactisation(l:

4000) at 3- 'C, with either the supernatant of culture medium or the wh-
ole culture. Virus titer. of the newly prepared lots of GHK vaccines

were 7.5-8.5 TCIDS0'ml, and antigen contents were 1 : 1024 - 1: 2048 (by

ELISA).
2. Antibody responses of the vaccine in laboratory animals: Antibody

responses of the GHK cell %accine were found to be satisfactory in vari-
ous laborator) animals, including rabbis, rats(wistar, SG), mice(BALB/

c, DBA) and golden hamsters, by IFAT, NT, ELI.A, RPHI and RIA,

but no HIl antibody could be detected. Neutralizing antibodies were dete-

cted in rabbits and hamsters repeatedly after inoculation of GHK %acci-
nes,using tissue culture infecti%ity method in Vero E6 cells,the antibody

titers ranged 1: 8-1: 256.
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3. Stability o! GHK cell vaccine after storage at 41'C: Obvious

dettrioua effects-of forzalia-to the aati eoicily of GHK vaccine was

pbserved, the a*==at of antigen '-ontent dropped down rather rapidly

after- the storage -at 4 TC, althouzitantidody response of the vaccine had

been found still satisfactory 6 mfOnths, even 2 years after its storage at

4 1C, as it -wTas-observe with. lot-85-2-of bivalexst GHK vaccine prepared

in IM8. Rabbits -were immunized 3 times -iotramuscula-.ly with this vacc-

ine after 6 months storage at 4 1C, the IFA antibody titers were 1 : 64

(without sdjuvaut)snd I -32-1 : 256(with adjuvant). Antibody response in

rabbits was tested two years after its storage at 4 'C, the antibody tite-

rs -were 1 : 10-1:- 20 by NT, I : 64 by RPHI, and 1:- 512 by RIA. Various

methods had been tried to improve the stability of GHK cell vaccine

on storage, inc-ding increase of human albumin in the vaccine, or addi-

ng lysine, argenine and other stabilizers; to the vaccine, but no obvious

improreme-.t could be obtained. It was demonstrated that, the vaccine

conld be made relatively stable on a long period storage at 4 1C, if it

was !yophiliaed after addition of sucrose gelatin It was also observed that,

there was no parallel relationship between the antigen content of the

vaccine and its immunogenicity.

Conclusion

Up to present, inactivated GHK cell vaccine has been preliminarily

developed, and the technical procedures for a large scale production of

the vaccine was essentially elaborated. Since GHK cell adapted virus

strains hase got a titer as high as more than 8.0 TCID50/ml, production

of satisfactory ;nactivated cell culture asccine would be quite feasible in

the near future.

The Collaborative Groups:

Institute of Virology, Chinese Academy of preventive Medicine, Beijing

Changchuen Institute of Biological products, Changchuei,

Anhui Provincial institute of Medical Sciences, Hefei

Health and antiepidemic Station of H-enan Province, Zhengzhou

Health and antiepidemic station of Xinan County, Henan Province
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0-8 -STUrY 'ON;RATURAL RESERVOIR, OF -EPIDEMIC-

HEMORkhAGI CFEV.ER VIRUS 1 UBE PROVNCE,

Yang Ming rui, Mo Youl-mei, _-Zhu-Gang-qi

(Department, of'Epidemioloky. Hubei Medical College)

The epidemic henskrrhagic fever (EHF) or hemorrhagic fever with

resal.syndrome (HFRS) pajients, were first-observed in Dongxihu Farm

western suburb of Wuhan ci'y in 1957. Subsequently this disease occurred
in the-some areas of Hubei Province every year. There was a large epi-
demic of EHF occurred in Hubei Province in 1983 and 60 counties were

involved. In order to clarify the status of natural animal hosts of EHF
virus, from 1982 to 1987 we examined some wild miniature animals

as well as domestic animals caught from EHF endemic areas of Hubei

Province for EHFV antigen and isolated EHFV strains from positive

viscera of natural infected animals.

The samples of animal viscera were obtained from nine counties and
one district where EHF cases had been comfirmed by detection of EHFV

antigen in animals by immunofurescent assay (IFA) . The result showing

the positive rates of EHFV antigen of the examined animals was as the

following: Apodemus agrarius 18.08% (159/879) , Rattus norvegicus

13.13% (135/102S) , Rattus flavipectus 4.42% (16/362) , Mus musculus

2.25% (2/89) , Cricetulus barabensis 7.14% (2/28) , and Suncus muri-

nus (Insectivora) 11.76% (2/17) . Besides, a number of other animals

including wild rabbits (96) , weasels (2) , dogs (6) , pigs (13) , oxen
(3) , white rats (60) and white mice (101) were also examined. Among

them EHFV antigen were discovered in wild rabbits. wbite rats and

pigs, but not in the rest. It was clearly showed that A. agrarius and R.

norvegicus were the dominant species in epidemic areas of Hubei provi-

nce, with wide distribation, large number and high EHFV antigen

positive rate. The EHFV antigen in A. agrarius could be detected

through the whole year, the highest rate was in September to November

and its seasonal fluctuation was conformable to the incidence of humen

EHF cases. The EHlFV a..igen in R. nor egicus was detected in months
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of the *hole year with no regularity, but this rat was closely associa-

ted with hurnen ifi home. Hence~we consider-that both of them are the

niain' reservoir of, EIFV in endemic areas of. Hubei Province.

In - 7ii -1683, one i tra in- (HA ji). dF- EfFV )yas succ~ssfp4jY is It

ated by, inoculatiomiof lung tissue suspension of A. Agrarius, which was

lFApdsfiveE] HFY -antigeni into -thi bra ie

The result sh owed that- suckling mice could- -be used- for EHFV isolation

and it is a simiple and cheaper method. Subsequently, six of EHFV

strains had~ beefiiisolated-by the suckling nsouse~p tthod -form,,rodents as

A. agrarius, R. norvegicus, C. barabensis and white rats etc. and those

were named as A24, 11731, LA, LR, ZC and'Wj, respetively.

In 1984 to 1985, EI-FV antigen and' specific antibody were determi-

ned by IFA in viscera and sera from the wild rabbits captured from two

counties of Hubei Province, and one strain (Q25) of EHFV was isola-

ted from -lung tissue of wild rabbit which was identified species as'

Lepus capensis, This is the first corafirmed case of natural infection of

EHFV in wild rabbits, so that the natural reservoir range of EHFV Is

wvideased to include Lagomorpha of mamalia. The antigenic analysis of

Q25 virus strain made with 21 muonoclonal antibodies by IFA showed

tbat i: belongs to "Apodemus agrarius type" .It was considered likely

that the cross-infection existed between A. agrarius and L. capensis.

Therefore, that the wild rabbits might play a role in transmiting 'EHFV

and in keeping the epidemic foci of EHF in natural environment should

be emphasized on the El-F epidemiology.
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-7- A -EVALUATION, OF THE -EFFECT OF RODENT

CONTROL ON:'PREVENTIVE OF EHF __DISE IN,

WVUIAAN AREA§S

Yuan GM, Lee GH, -Chu ZF,;Yao OF,, H-sss YZ, Zhang QW, Lee
SP, Lee NN.

Wuhan Health And Antiepidensic Station, Wuhan, Hubei, P. R.C.

Directors.. Wang CX, Hsigng CK.

It has been proven that epidemic hqamorjrhagic fever virus (EHFV)
is wildey .carried by Aifferentspcj.es of Animsals in, hissa-As Wel as in
the world. In Wuhan city there Are at least 11 species of apimals hosts
carring El-WY. However, Rattus norvegicus and Apodemus agrarius, are
the main infective cause of the dlisease in this city. The"rodent-damage-
free" program has been prriAd oust throu~ltout the city since Dec., 198Q.
The criterion of being "rodent-dansage-f reel is positive rates of rats

(tracking poders) less than 5%o. The main bases are the study of rat-

killing, strong organization, propqgada and seeking of active public
support, accompanied by grain baited 250 ppm sodium-diphacinos in~ all
necessary places, while the sanitation problem is being tacked. The
density of commensal rodent in Wuhan is down from 50%-70% to 0.87%
meet the criterion of "rodent-damage-f reel' and has been kept in this

state for more than I year. In Wuchang county the rnobidity of EHF in
1987 has declined 34% than that of 1983, Other damages caused by rode-
ntt has been reduced significantly.

* WANG CX, Institute of Epidemiology and Microbiology, Chinese
Academy of Preventive Medicine, Beijing P. R. C.

HSIANG CM. Virue Research Institute, Hubei Medical College,
Wuhan, Hubei, P. R, C.
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.0-8 .LSO9 ,TION .OF EPIDEMIC 1HEMQRIAGIC 'FEVER

VIRUS-,FROi THE AIR QF -ERNG XPE IRIME ,NTAL

ANEMAL ROOM

Zhao-Zhuang Luo Ya-Fang Liu et al

Anhul sanitation and Anti-epidemic Station,Hefei,China

In 1987;Three of six laboratory staffs were infected with Epidemic

Hemorrhagic Fever (EHF) because of using rats and mice as experiment in

Anti-epidemic center in Anhui province. Among them, two doctors had an

attack of EHF disease and one doctor hhd EHF-Ab without any symptoms.

We examfiined EHF-Ag of lung tissus in forty seven rats and fifty mice

in animal room by IFA.It *as found that 11 out of 47 rats were positive

(23.4%) but fifty mice negative.At the same time,we collected air sample

in the animal room by Type 1-GC air-collector for five hours. Two hundred

and seventy litres of air were collected in 12 millilitre media. Then, Vero

-EG cell was inoculated by the sample. As a result of that, A strain of

virus was obtained. This strain of virus was identified with immuno-serum

against EHF virus. The test confirmed that the virus isolated from

air sample was EHF virus.

In 1988, in a survey to rearing xperiinental animal, EHF viral antigen
was found in rats at an university. Just at the rearing room, another one

strain of EHF virus was successfully isolated from air sample by same

method.

This provided evidence for view of EHF aerosol spread.
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0-9 GEOGRAPHICAL DISTRIBUTION, OF HANIAVI RU

INFECTION IN:RODENTS I!N' WEST'ERN EUROPE;

ECOLOGICAL AND EPIDEMIOLGICAL CONSIDERA-
TIONS.

Ron Verhagen, , Herwig Leirs', Alex Lefevre., Jan Clement' and

Guido van.derGroen'.

Department of General Zoology, University of Antwerp-",

Military Hospital, Brussels'M', Department of Virology,

Institute Tropical Medicine 0'. Belgium

Hantaviruses in wild rodent populations were found in several but

not all Western European countries so far investigated. Two antigenic

very related Hantavirus strains are recognized (HalInAs strain and

Belgian CG-13891 strain) . Both were isolated from bank voles which is

the main reservoir species in this part of Europe. The distribution of

Hantavirus infected rodent populations is not continuous in those count-

ries where the virus was found and in general the incidence of human

clinical cases corresponds well with the areas where Hantavirus was
found in rodent populations. The prevalence of antibody positive bank

voles shows considerable seasonal variation. The pattern of seasonal va-

riation is different when comparing the prevalences of northern and
more southern populations. These differences can be related to geograph-

ical differences in the population biology of the bank vole. The obser-

ved seasonal pattern in p valence in bank vole populations is also refl-
ected in variations in the number of human clinical cases throughout the

year,
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'O-0ld0 EPiDJEMIOLOGY' OF -HANTAVIRUS IINFECTIONS IN

-ITALY, .'

Department, of'Tropical Diseases, Ist University of Rome

Until the end of 3984 no data on the presence of Hantavirses in

Italy were available. The first serological investigatior on residents of

different places of Central Italy, using the indirect immunofluorescence

test (IFA) , showed the presence of Hantaan antibody in 2.8yo of subj-

ects tested. Afterwards, we extended the ,research to inhabitants of

Northern Italy (Veneto) obtaining a similar epidemiological pattern (3.2%

of positivity) . In Southern Italy (Sicily) , researchers found a preval-

ence of 6% in healthy residents and 13% in dialized patients. Finally,

the first 14 human cases of HFRS, with one death, were reported by
other workers from the Florence area. To expand the knowledge of the

diffusion of Hantavirus infections in Italy. we carried out a serological

investigation on rodents trapped in urban and suburban areas of Rome.

A total of 102 rodents were studied. The presence of antibody to Hant-

aan virus was recorded in 52% of Rattus norvegicus, in 33Y of Rattus

rattus and in 19% of Mus domesticus (the positivity in R.norvegicus re-

ached 65% when tested by Seoul virus antigen). The ratio of seroposit-

ive rats increased concomitantly with growing age of rats and antibody

titers among rats less than 3 month old were usually lower than of adult

(5 months) rats. The reciprocal comparation of antibody titers to Hant-
aviruses showed a stronger reaction to Seoul serotype (titer 1%4096)

compared to Y 2508 strain (titer 1:2508) or Hantaan serotype (titer 1:256)
Antibody titers were even lower when tested by Puumala or Prospect

Hill serotypes. This is the first report to reveal the Presence of virus

similar to Seoul virus in Italy. A serological sursey on high risk subje-

cts (trappers, rangers, foresters) and dialized Patients was recently

undertaken. rhe first data recorded in 86 subjects who have occupational

exposure to rodents showed low Prevalence of Hantaan antibody among
these workers. None of 66 rodent control personnel had detectable IFA

antibody and only 2 out of 20 mammologists presented antibody at low

titer (1:32) . In dialized Patients, the positivity for Hantaan antibody

(5.9%) does not differ significantly from that recorded in resided in

residents of a rural area north of Rome (6.2%) . Virus isolation from

lungs and spleen of Positive rodents are in Progress.
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0-11 rORPHOLOGY 0F'HANNAAN ANDRELATEL)

VIRU- SES,,
John-D.'White

Pathology Division, USAMRIID. Fort Detrick, Frederick,

MD 21701-5011.

Viruses in the genus Hantavirus are either associated with a group

of similar diseases collectively classified as hemorrhagic fever with renal

syndrome (HFRS) or are vNidely distributed throughout the world in

various marine hosts. Eighteen isolates including the genus prototype,

Hantaan strain 76-118, Niere used. Source and geographic distribution of

isolates were species of Apodemus from Asia and Europe; rats from Asia,

Europe, and North and South America; voles from USA and Scandinavia;

and patients from Asia and Europe. Monolayers of Vero cells, clone E-6.

were infected with each isolate. Culture fluids were concentrated for

negative contrast examination and monolayer fragments from individual

plaque-foci or infected cells grown under liquid medium were used for

immune electron microscopy.

The structure of virus particles was the same in all isolates. Virions

had a unit membrane covered by projections in a reticular pattern. These

surface structures sere hollow cylinders approximately 10 nm long.

Human isolates and those from rats and Apodemus spp. were usually
spherical with some degree of pleomorphism which was most evident in

isolates from voles. Dimensions ranged from 130 nm to more than 200

nm in isolates with the most variably shaped particles.

Virus release from E-6 cells may be polar because virus particles

were se-, only on plasma membranes that faced the plastic substrate.

Infected cell cultures were treated with Hantavirus-specific antisera and

protein A or an appropriate antiglobulin bound to 10-nm gold. Virus

particles and an associated tubular structure reacted specifically with

polyclonal immune sera, convalescent patients' sera and a pool of monoc-

lonal antibodies for Hantavsrus envelope glycoprotein G2 but not with a

pool of monoclonal antibodies for nscleocapsid antigen.
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0-12 I1NTRACELULAR1 L~AIZATIO l F AN f(H-

'V!RUS'ANTIGENS ,BY' MEANS :OF MMUNE'QOLLOIDAL

GOLD ELECTRON MICROSCOPY

Hung Tao, Xia Semao, Chou zinyi, Chao Tungxing and Chen Boquan

Institute of Virology, Chinese Academy of Preventive Medicine, loo
Ying Xing fie, Xuan Wu Qu, Beijing 100052

Hantaan (HFRS) virus, the etiologic agent of Hemorrhagic Fever
with Renal Syndrome has been provisionally classified as a new genus
of Bunyaviridae. We have described, in our Previous Papers, some dist-
inctive morphogenetic features in HFRS virus infected cells namely,
intracytoPlasmic inclusion bodies (Ib) , virus associated granules, Niral
antigen layer (Val) etc. (. 2) . The actual roles of these structures,
however, remain unkrown and warrant further study. This Paper reports
the results of our study using immune colloidal gold electron microscopy.

Chinese HFRS isolates, A9 and R22, derived from Apodemus agrar-
ins and Rattus nervegicus respectively were grown in Vero E-6 cells,
harvested for EM 6-14 days of infection. The colloidal gold method was
adapted from Tanaka with modifications (3,4) . Both Pre- and post-em-
bedding were used and LK4M was used for the latter. Two monoclonal
antibodies (McAb-100 & 102) against the virus glycoprotein I and II
were donated by Dr. Yamanishi (5) , and two group specific ones
(McAb-A35 & A25-1) , as well as two type specific (A20 to type I,

R31 tO type II HFRS virus) were domestic products. (6)
The Principal findings are summarized as follows,
1 . McAb-100 & McAb-102 reacted strongly with the envelope of

virions, they did not recognize any forms of lbs (Fig. 1, 2) . These
McAbs also reated with other viral structures, such as Val, tail-like
(stalk) structure (Fig. 3, 4, 5) .

2. McAb-A3.1 &McAb-A25-1 reacted exclusively with all forms of
Ibs, but never reacted with the enselope of virions (Fig. 8) .

3. Type sPecific McAb-A20 & R31 reacted only with their own lbs.
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4. Fi g. 9 & 10'represent the results labeled with McAb-A35 and
post-embedded, in which gold grannies deposited onto the matrix of lbs
and inner, components of virions.,

From' th abo'v-,'resdts,-4 I~Y conclude.

1 . The glycopteins composing the envelope of IJFRS virions do
not exist in, a~ foeibsI of'lbs;

2 . T he lbs of FIFRS, however, are antigenically related to the
inner (core). components :o' vi r io ns

3.* The Present experiment Provides a further evidence indicating
the morphogenetic difrerences between HFRS viruses and other members
of lemily Bunyaviride the distinctive structures'found -n HFRS virus

infected cells have not rePortqd, so far, in cells infected with other
bunyaviruses.
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0-13 ;MORPHOLOGICAL' C -Ot PARISON OF HEMORRHAGIC

,FEVER 'WITH,!RENAL 'SyNDROME(HFRS) AND.

XINJIANG-HEMORRHAGIC FEVER(XHF) VIRUSES

Li De-rong, le lin-fang, Sang Guang-chang, Li Zhong-duo

Wang Hong-xia, Li Yi-chuan,, Zhu Guan-fu

(Institute of Microbioldgy and Epidemiology, Academy of Military

Medical Sciences, Beijing)

Eleven strains of Hantaan virus including strain 76-118 and strain
Seoulgo-39 were compared by means of thin-section electron micros-
copy on the basis of study on the morphogenesis of strain H8205 isolated
directly from HFRS patient. The viral particles varied in forms, e. g.
oval, round, dumbell-and tadpole-shaped and empty forms. rhe diameter
of the HFRS virions ranged from 80 to 120 nm (33 particles measured;
mean J: S. D. - 103±9.5nm) for ordinary particles, while the aberrent
virions were different from each other in size and shape. The viral

particles were found in the intercellular spaces, cytoplasmic vesicles
(rough endoplasmic reticulum and Golgi complexes) . nucl membranes

and inclusion bodies. Budding of virions from the vesicles were frequen-

tly seen. Release of virus was by cytolysis, cytoextrosis and budding
from cytoplasmic membranes. These results showed that the morphology
and morphogensis of HFRS virus appear to be more complicated than

those of other members of the BUNYAVIRIDAE family. We are of the
opinion that it should be classified in a new genus of Buniya iridae.
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0-14 HANTAAN VIRUS P~RQTE.INSEXPPRESSED BY VfACC--

INIA ANDBACULOVIRUS RECOMBINAtNTS

Connie S. Schntaljohn*, Jiro Arikawa, Joel M. Dalrymple,

James IV. LeDuc and Ala. L. Schmaljohn

Virology Division, United States Army Medical Researcli

Institute of Infectious Diseases, Ft., Detrick,

Frederick, MD 21701.

TwNo eucaryotic viral Ncctors, vaccinia virus and a baculoviras (Auto-

graplia californica nuecar polyhedrosis virus) , ar uscd to express the
H-antaan virua nucleocapsid(N)and the (ns elope glycoprotcins G1 and G2)

Recombinant viruses were prepared that contained the coaiplete M or S

genome segmenta of Hantean virus or coding regions of the M seginen'

representing only Gl or G2. Both exprasalon sy stems produced each of

the three Haann viral proteins, and expressed products N ere indisting

uisisable frons authentic llantaan viral prtotc~ns whces c\ansined by polya-

crylainide gel eleetrophoresis, fluorescent a.tibody staiinig, au ,LSA
with a variety of polyclonal and monoclonal antibodies. The baculox irus-

expressed nucleocapsid protein could be produced in large tintitics and

'a as found to be a useful diagnostic antigen in standard tts. Immune

responses to tise expressed proteins were assessed by infecting animals

weith the vaccinia constructs or by injecting threm 'a di cell lysates cont -

aining the baculoeirsis-expressed proteins. Anilrals immunizied with

either the NI segment vaccinia or baculox irus reconbinants gcnerated

neutralizing antibody responses but those, imniunized withi S segment

-ecomnbinants did not. 'Ihe, potential of each of the products a' a candi-

date vaccine is being explored.



0-15, PARTIAL :NUELEOTIDE- SEQUENCE OF-M

GENOME',,FRAGM8Nt OF RATiUS TYPE

Hang CS,. Chen, SY, Gin.Q, Hou YD, Song G,

Institute of Virol6gy, Chinese Academy of Preventive

Medicine. Beijing. PRC.

Antigenic differences of hantviruses distributed in most parts of

world were demonstrated by serologic tests. R55 virus isolated from

rattus norvegicus in China was identificd to be virus of rattus type. Till

now, only the nucleotide sequence of the APodemus type Hantaaun virus

genome were reported, so it was meaningful for us to understand the

nucleotide sequence of the Rattus type R11 virus. Positive eDNA insert

R, clone of M genome fragment was selected from the constructed eDNA

genomic library of R1% virus by hybridization in situ. After the restric-

tion enzyme mapping of R, 1 clone was worked out, the R, clone was

subeloned into phage M13mP18 and NM13mP19 respectively. Nucleotide

sequence analysis was made by didoxy chain termination method of

Sanger. It was shown from the ntcleotide sequence of the R,, clone:3'-

terminal 18 bP nucleotide sequence connecting to polyA tail was complet-

ely homology with that of Hantaan 76/118. Beyong the conserved

sequence, the difference of sequence between R1% and llantaan strains

was obvious. The homology of 753 bP nucleotides compared of the two

strains was only 62%. It was observed that the first ATG of Hantaan

virus was located at 41th bP and that of R5 2 at 47th 6P. It suggested that

the M genome fragment between strains was not only different in nu-

cleotide sequence, but also in size of their genome. The amino acid

sequence Predicted from viral cDNA sequence and the hydrophobicity/

hydrophilicity Plots also revealed the difference between these viruses.

Thee results demonstrated that the nueleotide sequence of M genome

fragment between two' strains was quite different except the 3'-terminal

conserved sequence. The apparent difference of nucleotide sequence will

inevitably cause the viral antigenic difference (It was also verified from

the Predicted amino acid sequence) . It was essential to understand

the nucleotide sequence of R,, or other strains besides that of Hlantaan

virus, either for the development of genetically engineering vaccine aga-

inst HFRS or for further elucidation of pathogenesis of the disease etc.
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0-16 MONOCLONAL ANTIB3ODY ANALYSES- OF VIRION
PROTINS OF VJIRUSES CAUSING HEMORRHAGIC

FEVER WITH RENAL SYNDROME

Hao Lianjie, Yang Dougliang, Song Peihiwei, Li Fanghe

Department of Infectious Disease, Tongii Hospital,

Tongji Medical University, Wuhan

Ni Dashi and Zhou Sing

department of virology. Anhni Institute of Medical sciences, Hefei

SDS-PAGE and Western Blotting analyses using 5 clones Monoclonai

Antibodies (MICAb) specific for Hemorrhagic Fever siith Renal srndrome

(HFRS) viruses were carried out on the virion proteins of 1U strains

HFRS viruses isolated from different area in the world and different hosts

such as A. agrarius, R. norvegicus, A. speciosLS, cat and I-FRS patients.
NICAb A35 and AnS reacted with a polypeptide with molecutdr weight about

5oKd of all 17 strains viruses, but NMcAb 5H5 only recognized this pol-
ypeptide of 16 strains viruses. It might be supposed that the antigenic

determinant recognized dy 5H5 is different from those recognized by A35
and A19. McAb R31 and 0B9 are specific for R. norvegicus type viruses

in immunofluorecent test respectively, however, none %irion proteins of all
strains viruses detected by them in immunoblotting test. McAb A35 has

hemagglutination inhibiting antibody activity and neuatrlizing autbody
and there might be hemaggluting and neutralizing antigen de~erminants on

the 50kd polypeptide recognized by A35. These results suggest that the

characteristic a.,d structure of 5OKd polypeptide of IiFRS viruses should

be complex and there is a genus specific antigenic determinant on this

,.olypeptide.
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0-17 STUDY AND- APPLICATION. OF IMONOCLONAL

ANTIBODIES. AGAiNST VIRUS OF HAEMORRHAGIC

FEVER WITH RENAL SYN.DROME

Wang Mcixian, Xu Zhikai, Xu Hai,

Zhzng Eoagyi, Wang Liya, and An Xianlu

Department of Microbiology, .ourth NMilitary Medical Unisvers:ty

Xi'aa

This Paper summarizes the study aLd application oi monoclonal

antibodies (McAbs) against haernorrhagic fever with renal syndrome

(HFRS) -irus by our Department in the Past seseral years. The

following six points are discussed.. (1) establishment and characterizat

ion of the hybridonia cel
1 

lines secreting McAbs against HFRS %ir,s and

hemaggiutinin of the -irus. (2) the antigenic analysis of HFRS viruses

in China by MicAbs. (3) purification and application of the NlcAbs,

(4) purification and characterization o' HFRS iirus 50K strvctt.ral

Protein by NI-Ab-affinity chromatography and the MlcAbs Possessing dif-

ferent characteristics, (5) defection of HERS virus antigen in peripher-

al blood lymphocytes from HFRS Patients by the \tcAb-IFAT. and (6)

detclopment of McAb-ELISA indirect sandwich methods, and detection

of HFRS -irus antigen and 1gNI, lgG and,/or HI antibodies in human
and animals. The results of the studies show that the McAbs can be used

for early diagnosis, epidemiiological in~estigation, preparation of iaccine

and immuno-th-raPy of HFRS.

Haemorrhagic feser with renal syndrome (1111I(S) spreads in many

countries of Lurope and Asia. The intidence nsd mortality of the disease

is rather high in some areas in China. Study otil III R has always been

emphasized by scientists of all countr;' and marked Progress in etiology,

epidemiology, Patholog3, laborator) diagnosis, preiestion and therapeut-

ics of HERS has been iv .e since Lce et ai isolated MIRS s irus from

Apodemus agrarius corta(. This Paper summarizes the study and ;.pplicat-



ion of monoclonal antibodies (McAbs) against HFRS virus by our Depa -

rtment in the past several-years;

ESTABLISHMENT AND-IDENT FICATIN OP HYBRIDOMA CELL

LINES SECRETING MCAT AGAINST HFRS VIRUS')

Ten hybridoma cell lines secreting McAbs against HFRS virus were

obtained by fusion of mouse myeloma cells (Sp2]0 Ag-14) with spleen
cells from BALB/c mice or CxS/2 mice immunized with HFRS virus

strain 82-OIOH isolated from the acute phase serum of the HFRS patient

in Shaanxi Province. The McAbs titers in the cell culture supernatant
and in the hybridoma ascites detected by indirect immunofluorescence

antidody technique (IFAT) were 1:I0-1:320 and 1:10,0O0-1:320,000 resp-

ectively. Sixteen antigen slices prepared with HFRS viruses isolated

from different areas were detected with McAbs 4B9 and 3H4 using IFAT.
McAb 4B9 showed positive reaction to the iirus strains from epidemic
areas of the wild-mouse type of HFRS, but the reaction was negative to

those from an epidemic area of the house-rat type of HFRS.

THE ANTIGENIC ANALYSIS OF HFRS VIRUSES BY MCAB13. '

Thirty-six strains of HFRS Virus isolated from patients and a numb-

er of host animals in various areas in China were analysed by IFAT
using 10 McAbs against HFRS % irus. Antigenic differences among the

strains hate been demonstrated. The HFRS virus strains revealed 9
different reactions with the 'McAbs. showing that there are at lest 9

different antigenic determinants including those which are group-, type-
and strain-specific. Analysis of the results shows that antigenic differe-

nces among the IiFRS %irus strains are mainly related to differences in

the host animals and may be one of the causes of the variations in seve-

rity of the HFRS and the different clinical symptoms and epidemiologi-
cal characteristics.

PURIFICATION AND CHARACTERIZATION OF IIFRS VIRUS 50K
STRUCTURAL PROTEIN BY \ICAB"-'. '

An affinity chromatography method has been developed to purify
HFRS virus structural protein. HFRS %iras was firt purified roughly by
protamine sulfate and polyethylene glycol precipitation from the brain
tissues of suckling mice infected with HFRS irus strain 76-118 or strain

Chen, and the roughly purified virus was then passed to immunoadsorbent

column prepared using Sepharos, ,I coupled with \lcAb 5H5 egainst

lIFRS iirus. When the column was eluted with 3M potassium thiocyanate,
a viral protein )sas obtained. The %iral protein showed only one band
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and 50K-on SDS-PAGE, and. Was-provided- writh;high antigen titer and

immun6gdnicity. Specificity of thepictein~was identified.

Furthermore, the 50K structural, proteiw ofHFRS, virus was analysed

by Western-blotting- using 18 McAbs specific for HFRS virus. It was

shown that 7 of the 18 McAbs could react with the '50K protein. The

characteristics of the 7-McAbs, including reaction with membrane antigen

of HFRS virus-infected Vero E6 cells, neutralizing -activity and hema-

gglutination-inhibiting activity, etc, are different. This suggest that

there are differences among the antigenic determinants directed by the

McAbs. By ELISA blocking test, it was proved that the antigenic dete-

rminants on the 50K protein directed by the McAbs were partially iden-

tical or overlapping. Analysis of the results shows that the characteri-

stics and structure of the 50k protein are complex and have to be

further studied.

PURIFICATION OF MCAB AGAINST HFRS VIRUS AND APPLIC-

ATION OF THEIR ENZYME CONJUGATE."
3

The application of McAbs is limited because the supernatant from

hybridoma culture and ascites from mice vaccinated with hybridoma cells

contain impure protein and other large molecules, even though they are

rich in McAbs. An affinity chromatography column was prepared by

binding antibody against mice IgG to activated Sepharose 4B, and

McAbs 4139 and 3H4 against HFRS virus were purified by the column.

Protein A-Sepharose 4B was used for comparision. The recovery rate of

protein of the prepared column is 18.7% for 4139 ascites, 11.8% for 3114

ascites. The recovery rate of Protein A Sepharose 4B is 16.8% for 4139

and 3.7% for 3H4. The recovery rate of Ig from the former was higher

than from the latter. This result suggests that McAbs 4139 and 3H4

belong to different classes of Ig. Activity of purified McAb was slightly

lower after the purification than before. Both anti-mice IgG-Seplharose

4B and Protein A Sepharose 4B can be successfully used for purification

of McAbs against HFRS virus. The molecular weight of both the

purifed McAbs was determined as 160K. The purified 3H4 was labelled

with HRP and was employed in ELISA for detection of HFRS virus

antigen. The result showed that the FIRP-conjugate can be used in anal-

ysis of antigen ingredients and observation of their changes.

DETECTION OF THE VIRAL ANTIGEN IN PERIPHERAL BLOOD

LYMPHOCYTES FROM HFRS PATIENTS BY THE MCAB-IFAT(1)

IFAT was employed for detection of viral antigen in peripheral
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blood lymphocytes from 77 patients with clinically diagiosed-HFRS. The

positive~rates weireS0.7.oand 64.3% .(27/42) for early cases (2nd-Sth

dayafter onset) . It was. found that the earlier and the more severe the

cases wbre the-,higher the positive rates. Three McAbs, 4B9, 4E7, and

3H4, have been introduced to, IFAT. Five reaction patterns of three

McAbs with viral antigen positive cases were, observed., The McAbs

showed the.difference in positive rates. Combination of McAbs could

raise the' positive rate. In the early'phase cases with positive HFRS

virus antigen in WBC, thepositive rate of specific IgM in acute phase

serum was 96.3%. The 'positive rate and accuracy in the early diagnosis

of HFRS could be -improved by combined 'application of detection of the

viral antigens with acute phase IgM detection.

DETECTION OF HFRS VIRUS ANTIGEN BY A DOUBLE MCAB-

ELISA INDIRECT SANDWICH METHOD("'

A double McAb-ELISA indirect sandwich method has been developed

for detection of HFRS virus antigen. The specificity of the technique

was proved by the replacing test and the antigen blocking test. Dynamic

changes of the virus antigen in the cells infected with HFRS virus and

their culture supernatants were examined by IFAT and the ELISA respe-

ctively. It was shown that HFRS virus antigen in the cells reached its

peak value 8 days after infection when about 95% of the cells were

positive and cell shapes were well. The antigen in the supernants,

however, reached its peak value 14 days after infection when many cells

observed under the microscope had broken up. These results suggest thar

the time suitable for preparing virus-infected cell slides is on the 8th

day after infection, but when a high titer soluble antigen is prepared,

a cell culture of 14 days or more is needed. A hundred and seventy-nine

specimens of suckling mice brain and lung tissue artificially infected

with HFRS virus were examined by the ELISA and IFAT. The positive

rates were 72.1% by ELISA and 68.2% by IFAT and there iias a signi-

ficant difference (P<0.05) . The results suggest that the ELISA is a

specific, sensitive and simple method1 and may be used for detection of

the viral antigen in etiological and epidemiological studies of HFRS.

DETECTION OF HFRS VIRUS ANTIBODIES (IgM and IgG) IN

HUMAN AND ANIMAL SERA FROM DII FERENT EPIDEMIC AREAS

OF HFRS BY A MCAB-ELISA I',DIRECT SANDWICH METHOD" 13 )

An ELISA indirect sandwich method using McAb against HFRS

virus and the roughly purified antigen has been developtd for detection
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of.]gM-ad/ok- IgG aiitibddies- in sera.of human and~a number, of animals.

I'*aspioved by the serum-crdss matching and antibody-blocking tests

that the antibsdies detected ,by CLISA were specific for HERS virus.

The specificity of: th .IgM antibody -was-,also proyed by using IVM dest-

ructive reagent 2-MerCaptoethanof and, IgG absorbent SpA.

Ttei IgM'antibodie of 115 sera drawn 2-10 days after onset of

illness in the HFRS patients in Shaanxi Province and -Shenyang City,

which were the epidemic areas of the wild-mouse type of HFRS, were

examined by the ELISA and IFAT. The positive rates were 90.4% and

83,.5% respectively, and there vas a significant difference (P<0.05) .

The IgG antibodies-of 166 sera from HFRT patients were also examined

by the two methods. Both of the positive rates were 89.25/ and the

correlation rate of the results between the ELISA and IFAT was 99.4%.

The titer measured by ELISA, either of IgM or IgG, was higher than

the titer by IFAT (P<0.01) .

HFRS virus IgM and/or IgG antibodies in the sera of the human

and a number of animals in Shanxi Province, which was the epidemic

area of the house-rat type of HFRS, were detected by the ELISA and

IFAT or enzyme-labeled SpA staining test. The IgM antibody positive

rates of 1,16 HFRS patients' sera detected by the ELISA and IFAT were

66.4% and 16.6% respectively (P<0.01) . The IgG antibody positise

rates of 186 HFRS patients' sera detected by the ELISA and IFAT were

81.2% and 68.8% respectisely (P<0.01) . The titer measured by the

ELISA, either of 1gM or IgG, was higher than the titer by IFAT

(P<o0.01) . The ELISA positive rate of 295 sera trom healthy individ-

uals who had no history of ItFRS was higher than that by IFAT

(P<0.01) . The positise rates of 215 rat sera, 102 rabbit sera and 108

pig sera detected by the ELISA were similar to those by IFAT or

enzyme-labeled SpA staining test (1)>0.05) . T,e results show that the

McAb-ELISA is a specific, sensitive and simple method for early

diagnosis, definite and retrospect diagnosis, ePidemiological investigation

and etiological study of HFRS.

ESTABLISHMENT AND IDENTIHICATION OF IIYBRIDOMA CELL

LINES SECRETING MCAB AGAINST HEMAGGLUTININ OF HFRS

VIRUS'")

Fifty-six hybridoma cell lines secreting McAbs against HFRS virus

were established and 10 McAbs against HFRS virus were selected by

hemagglutination inhibition test (HIT) and neutralization test (NT)
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The results show-that McAbs from 9 lines were specially against HFRS

virus hemagglutinin (HAN) ; and that MCAbs from 6 lines had specific

nteutralization activity in vitro, McAbs-3D8 and 3GI each had a high HI

titer(l:81,920;1:40,960)and a high neutralization titer (1:5,120; 1:10,240),

The immune, ascitic fluid is I ×10"-8 X40' and the hybridoma

culture supernatant liquid of 10 McAbs is 1:40- 1.320 by IFAT. By means

of cross reactivity with IFAT, the 10 McAbs showed negative reaction to

the JEV, HSV-1 and normal VeroE6 cell antigen slides, but positive

reaction to 4 HFRS virus antigens (Chen, 81-14A, A9 and R22 strains).

It has been proved that HFRS virusHAN revealed group type-c6mmon

antigen to different HFRS virus from patients and several rodents in

various areas in China.

DETECTION OF HI ANTIBODIES IN HERS PATIENT' S SER A BY

A MCAB ELISA INDIRECT SANDWICH METHOD
(
'"

A McAb-ELISA indirect sandwich method was established by means

of specifical tests by the replacing test snd the antibody-blocking test

and selection of testing condition. The ELISA was used together with

McAb against HFRS virus HAN antigen for detection of HI antibodies in

sera from HFRS patients by double blind method. The HI antibodies nf

63 sera from HFRS patients were examined by the ELISA and HIT,

with the same positive rates of 74.6% (coincidence rates 100%) whereas

8 sera from other diseases were all negative. The antibody titer measur-

ed by ELISA (GMT 1:721) was higher than that by HIT (GMT 1:127)
with a remarkable discrepancy (1P<0.01) . The current HlIT at home and

abroad is rather complicated with more influence factors; its sensitivity

is poor; and there are no objective standards for determination. The

ELISA introduced in this paper is specific, sensitive and simple; its

quality is easily controlled and its results are objectively determined.

Therefore, it may be replace the HIT. HFRS virus Chen strain HAN

antigen used in the ELISA has better immunogenicity and group type-

common antigen to different HFRS ,iruses. As the neutralization reacti-

vity with [IFRS virus HAN is associated with HFRS virus airulence to

suckling mice, the ELISA may be used for detection of protective antib-

odies of HFRS.
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0-i8 RAPID -DIAGNOSIS,0F HFRS 'USING

-ENZ YME-LINKED, IMMUNQSOR PNt ASSAYS.

J.Meegani, J.LeDuc, Z.M.Zheng, S.Xiao, H.W.Lee, and J. Huggins.

U.S. Army Medical.Research In'stiute of Infectious Diseases, Fort

Detrick, Frederick, Maryland, USA' 217011 Hubei Medicaj University,

Korea University.

During the recent ribavirin antiviral drug trials in China and Korea,

we had the opportunity to study relatively large populations infected with

Hantaan virus. Our purpose was to determine the usefulness of nec assays

for the rapid diagnosis of epidemic hemorrhagic fever. A sensitivv antig-

en detection enzyme-linked immunosorbent assay (ELISA) was de reloped

using a mixture of specific and broadly cross-reactive monoclonal anti-

Hantaan antibodies. This assay could detect viral antigen of most strains

of Hantaan virus including those commonly isolated at the study sites in

China and Korea. Over 150 sera and urine from 80 patients were tested

for antigen, but no free antigen was detected. When tested with an amm-

unoglobulin M (lgM) detection ELISA, most of these sera showed substa-

ntial IgM titers even on the first day of hospitalization. Antibodies of

the IgG class temporally appeared slightly after IgM antibodies. In 30-35%

of patients, urine collected early in disease had both IgG and 1gM antib-

odies, which disappeared during convaltscence. Previous studies indicated

that antigen could be sequestered in immune complexes. Therefore, we

employed three different ELISA assays (utilizing pure Clq, or monoclonal

antibodies to Clq and C3d) to detect immune complexes. Circulating imm-

une complexes were found in sera, but at relatively low titer. Interestin-

gly, some patients showed high titers of immune complexes in urine sam-

ples obtained during the acute phase of illness. These studies indicate

that the IgM ELISA is a very useful, rapid assay for the diagnosis of

infection with Hantaan virus.
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0-19 HUMAN MONOCLONAL ANTIBODIES TO HEMORRHAGIC

FEVER WITTH['RENAL 'SYNDRM*E (HF LRS) VIRUS

Cui Yunchang, Zu Yong, Gao Lei,

Bai Xie-fan, Sun Chen, Mi Li

Monoclonal Antibody Lab., The Fourth Military Medical College,

Xian, Shaanxi, China

The lymphocytes isolated from blood of the patients with HFRS in the

convalescence phase were transformed by EBV, then fused with the murine

myeloma cell line X63-Ag8.653 and the heteromyeloma line SHM-D33. Six

hybridoma lines were established which produce 1gM human monoclonal

antibodies to HFRS virus at 30-50 ug/ml in the spent media. They have

been producing antibody stably for more than 7 months. Ascitic fluids ri-h

in human monoclonal antibodies(HMab) were prepared by injecting i.p. the

hybridoma cells into NIH nude mice. The hybridoma cells were adapted for

low-serum growth without reducing the IlMab production. Two of the

hybridoma lines, 86-1 and 86-2, have been cultured for 18 months and con-

tinned to secret IgM specific liMab to HFRS virus. The liMab produced by

86-2 cell line can neutralize IIFRS virus infectivity. The further charact-

erization of the IlMabs is underwent. The IlMab could be useful in the

immunotherapy of IIFRS, or as a adjuvant for the 1IFRS virus vaccine.
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0-20 RELATIONSHIP BETWEEN THE EPIDEMIC

,IIEP0ORRHAGC, fEVIER, VIRUSINFECTION , AND,

,-T HE CHANGES OF LyMPHOCYTE,,SUDSETS;AND

FUNCTIOqN IN,PERIPHERAL BLOOD,

Tang Yongming, Yang Weisong, Bai Xuefan

Zhang Wenbing, Wang Jingyi, Xu Haifeng

Department of Infectious Diseases, Tangdu hospital,

Fourth military Medical University, Xi'an

It has previously been shown that epidemic hemorrhagic fever virus

(EHFV) can infect the lymphocytes and atypical lymphocytes in EHF

patients' blood, and cause the functional and structural changes of lym-

phocytes. In order to clarify functional states of the lymphocyte subsets

and their effects on virus-infected cells, we used monoclonal antibodies

specific to lymphocyte differentiation antigens, HLA-DR, Tac and EIIFV

antigens, respectively, and ABC enzymatic staining technique to study

the peripheral blood lymphocytes of 23 cases of EHF patients. It was

found that from febrile stage to oliguric stage, the number of Leu-2*

cells increased gradually, which led to the decrease and upset of Leu-3/

Leu-2 ratio, while the number of Leu-3* cells remained almost unchang-

ed. The increase of Leu-2' cells in number was parallel to that r HLA-

DR and Tac positive lymphocytes and half of the Leu-2* cells had atyp-

ical lymphocyte appearence. It suggested that the increased Leu-2* cells

might be in the activated state. The appearence or disappearence of

EHFV-aitigen in lymphocytes is closely associated with the kinetic

charges of Leu-3/Leu-2 ratio and HLA-DR and Tac expressions. It is
belieed that the increased Leu-2' cells may be ot cytotoxic T cells

involved in the specific cellular immune reaction to EHFV infection.
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0-21 'INVE"' GATIN'6N'tHE DYNAMICS 6'O SECI IC

IGM' AND*I-gG 'ORM 'TIQN IN' SER'A1 OF PATIENTS

WITH EPIDEMIC HEMORRHAgIC FEVER.

Zhu Bao-lian Xiao Shu-yuan Zhang Mei-ying

Zhang Tian-ming Zheng Zhi-ming Hsiang Chin-min

Virus Research institute, Hubei Medical College, Wuhan

Summary

The dynamics of specific IgM and IgG formation in the sera of 53
patients with EHF was studied and three patterns have been shown. The
first pattern was characterized by a rapid rise and then lasted for 2-3
weeks and decreased gradually. The second one was soon become detect-
able after onset, then with a transient rapid rise and followed by a
sharp fall. The third was shown by straight line. The antibody titer
was neither rise nor decreased in the whole hospitalization period.

IgM could be discovered in 88% of patients during the 2-7 days of
illness. The period of IgM presence in the patients' sera Nias Nariable.
In most of the cases lgM was measurable for 6 weeks and disappeared 2
month later after the onset of disease. The period of IgG presence in
patients' sera was measurable for 5 years.
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O-23 YELLOWFEVER, THE ORIGINAL HEMORRHAG

FEVER

T. P. Monath

Virology Division, USAMRIID, Fort Detrik, Frederick MD 21701,

Human infection with yellow fever virus results in severe hepatic
injury accompanied by renal failure, gastric and other hemorrhage,

myocardial dysfunction, and circulatory collapse. The pathogenesis and
pathophysiology have been studied in nonhuman primate models. Major

targets of viral replication and injury are kupffer cells, hepatocytes,
and lymphocytes in germinal centers of spleen and nodes. Renal dysfunc-

tion is believed to be secondary to hemodynamic factors rather than
direct viral injury. During the terminal phase of fatal infections, anim-
als develop jaundice, hypotension, azotemia, lactic acidosis and hyperk-
alemia. There is also a marked terminal neutrophilia and defects indica-

ting mild consumption coagulopathy (thrombocytopenia, fibrin degradat-
ion products, redLced Factor VIII, antithrombin Ill, and platelet survi-
val) . Platelet function (ADP-stimulated aggregation) is mildly suppre-
ssed, whereas the concentration of prostacyclin in endothelial tissue is
normal. The severity of hepatic injury (with decreased synthesis of
clotting factors) distinguishes yellow fever from other hemorrhagic fevers.

55



I4

0-24 THE KINETIC ALTERATIONS 'OF COAGULATION-ANTI-

PATIENTS WITH EPIDEMIC HEMORRHAGIC'FEVER

AND THEIR SIGNIFICANCE

Dong Chuan-ren. Wang Xue-jui, Xiang Jill-min

Hubei Medical University

Advanced detective methods were used in this study to measure

kinetic changes of coagulation-anticoagulation and fibrinlytic system of

185 patients with EHF. It was found that,1. In fibrile, hypotentive and

oliguric phase, the patient's plasma fibrinogen( FIB),prekallikrein(PKA).

antithrombin I (AT-Ill) and plasminogen (PLG) significantly decreased

(except FIB in oliguric phuse),serum FDP significantly increased: these

almost returned to the normal level as diuretic phase coming: but plasma

free heprin always increased significantly in the whole couse of the

disease. 2.plasma PLG,AT- II and PKA were significant lower in severe

cases than mild one. 3.The activity of PLG a.. AT-1I1 were positive

related to the rate of creatinine clearance and negative related to 24

hours urine protein. The results show that in early and extreme stage of

patients with EHF,the coagulation activity significantly decreases, and

anticoagulation, fibrinlytic activities significantl, increase; the changes

of the coagulation-ant icoagulation and fibrinlytic activities are closely

interrelated with the acute renal lailure and severity ot the disease.
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0-25 IDENTIFICATION OF HFRS IN FORMALIN FIXED

MURINE TISSUES BY AN AVID:N-BIOTIN iMMUNOP-

EROXIDASE TECHNIQUE

Joseph I. Smith, william C. Hall and Thomas P. Crowell.

Medical and Pathology Divisions, U. S. Army Medical Research

Institute of lnfect~Os Diseases, Frederick, MD 21701-5011.

The identification of hemorrhagic fever with renal syndromeHFRS)
antigen in mhrine tissues by the fluorescent antibody (FA) technique is

well described. The FA technique has the advantage of rapid diagnosis.
but the disadvantage of poor cellular identificatio. in cryotomy sections

and the irability to retain stained tissue sections for permanent record.

we have developed avidin-biotin complex (ABC) techniques to identify

(HFRS) viral antigen in suckling mouse tissue as well as other animal

and human tissues specimens by light microscopy. Antigen was demonst-

rated in most organs of the mouse. inimacrophages and Kupfter's cells

of the liver in the squirrelmonkey, and in the sinusoidal cells of the

liver in post-mvortem human tissue. This technique offers the advantage
of preserving both a defined cell structure and demonstrating the presen-

ce of viral antigen within a single methodology.

57



I

0-26 EFFECT OF TYPE 1 ALLERGY ON THE PATHOGENESIS
OF EPIDEMIC HEMORRHAGIC FEVER

Wang Wenyu, Ma Ying-ji, Tian Jing-Xian, Li Xian-zong Wu chang-you

Dept Immunol., Institute of Basic Medical Sciences,

Harbin Medical College

Specific IgE level in sera of patients with epidemic hemorrhgic

fever(EHF) was determined with paper radioallergosorbent test (PRAST)

and indirect immnnofluorescent test. Specific degranulation of the basophils

from the patients with EHF was examined with EHF virus antigen direct

degranulation test. EHF virus antigen-mediated histamine release of basop-

hils from the patients with EHF was detected with fluorospectrophotometry.

rhe results showed that specific IgE level was eleiated in sera of the

patients and it mediated the specific degranulation and the stamine

release in accordance with stage of the disease. Electron microscopic

observation on skin capillaries re'eaied increase of permeability at the

early stage as well as a large number of degranulated mast cells around

the vessels, indicating functional disturbances. The marked effects were

clinically obtained in the use of anti-anaphylactic treatment in the early

stage cf EHF. 97.46% of patients got oer the oliguric stage, the cure

rate was 99.36%. Thus, the authors bele.e that specific IgE and IgE

m-diated Type I allergic reaction %as respoiJsible for the pathogenesis of

EHF.



0-27 A DOUBLE BLiND STUDY OF SPECIFIC TRANSFER

THERAPY ON EPIDEMIC HEMORRHAYIC FEVER(EHF)

Dpt. of Infectious Diseases, Tangdu Hospital, The Fourth

Military Medical University, Xi'an, Shaanxi, China.

Dpt. of Infections Diseases, The First Affiliated Hospital,

Nanjing Medicae College, Narjing, Jiangsu, China.

Institute of EHF, Fuyang, Anhui, China.

Laboratory of Virology, institute of Medicine, Hefei, Anhui, China.

Institute of Wuhan Biological Products, Wuhan. Hubei, China.

A study on the therapeutic effects of specific Transfer factor(S-TF)

in severe EHF ,atients in Shaanxi, Anhui, and Jiangsu province were made

by a double blind fashion. Ninety-nine early cases of EHF were randomly

divided into three groups: 33 cases were treated with S-TF, 31 cases were

treated with nonspecific transfer factor and 35 cases received placcbo as

control. Three groups were injected 8ml/day by subcutaneous route

for three days. The results show that in S-TF group, subsidence of edema

and bleeding and recover of patients were rapid, and enhancement of cell-

ular immune function, relief of response of antibodies production, as Com-

pared with other groups. But S-TF group were not improsed in renal fun-

ction and the decrease of platelets count. It is suggest that S-TF has be-

tter effect ir the treatment of EHF.(Summarizel byYang Wei-Song)



0-28 CLINICAL FEATURES OF EPIDEMIC HEMORRHGIC
FEVER IN PEOPLE'S REPUBLIC OF CHINA

Wt Zhen-ou, Mao jing-he

Dept. of Infectious Disease Hospital, Hubei Medical Unlnersty

Epidemic hemorrgic fever (EHF) in People's Republic of China is

clinically and serologicall related to korean hemorragic fever and to

nephropathia epidemica(NE). All of these disease, collectively known as

homorrhagic fever with renal syndrome(HFRS),were proved as geograph-

ically diierse but clinically similar human diseases in northeastern Asia

PRC. and Korea, - northern European U.S.S.R, Scandinavia, Rumania,

and Bulgaria. The disease is seasonal, rural, characterized by isolated

cases widely separated in place. In China, it peaks from October to next

February, decreasing in March, again increasing from April to June,

which relate close to rodent reproduction, population exposure in forests

or field, barns in~asion of rodents. The most of patients are young and

robust men, few women and children suffer from it.

EIF is now recognized to be caused by a Bun),a irts recentl named

Hantaan %irus. The characteristic features of EHF are a triad of feser,

shock, hemorrhagic phenomena, and renal insufficiency with severe

complication, Mortality varies from 3 to 10/%.

The incubation period of EHF ranges from 1-2 weeks, with 20%

patients of shortening or extending. The illness may be classified as

mild or severe. In most patients, the clinical course can be divided

into five typical oserlapping stages (including feser. hypotension, or

shock, olguria, diuretia, and convalescence) aid atypical course.All

patients, howeser, have feser, proteinuria, and isohyposhenuria.
Febrile Stage: This begins with abrupt onset of high fe%er, chills,

malaise, a flush over the face and neck, aid chest together. With sonjunt.

tival, palatal and pharyngeal injection, edensa, or petechiae with one to

three days, large extrasasations of plasma result in severe headache, eye

pain, back pain, and myalgia.

Toward the end of stage, blood platelets decrease, traces of protein

appear in the urine, Nsith a little RB( and Cost. Ilematocrit values

begin to increase. This stage lasts three to eight (lays.
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Hypotensive-or shock stage: Coincident-with defervescence;hypotension

develops suddenly, latling one to three. days. The- incidence of this

stage varies ironi2.31td76. -" 
-The'dominani feitdi, is a reduction in

effective-blood volurne-and -concentration of blood owing to a loss of
plasma from the vascular system, hematocrit values may reach 70% in

severe hock patients. Nausea afid vomiting, cola and clammy skin are

common;Heavy prqtdinuriaand-oliguria, Progressing-to acuterrenal failture
occur. Capillary -hemorrhage are most prominent at-this-timei and blood

leukocytes now show a leukemoid reaction.

Oliguric stage:The rate of this stage is about 11.1 to 54%, which

follow shock as the seoquestered plasma returns to the vascular system and

the hematocrit falls. oliguria means urine volume of 0.4 liters daily, and
anuria represents urine volume of 0.05 to 0.1 liters daily. Bleeding

tendencies increase in severity including extensive purpura, mucosal

hemorrhage such as hematuria, hematemesis, hemoptysis, melena, hemat-
ockezia, epistaxis, and cerebral and peritoneal hemorrhage. There could

be secondary fibrinlysis. This stage lasts two to six days. Many compli-

cation occur in this stage, including cerebral and pulmonary edema and

hemorrhage, secondary infection such as pneumonia, cholecystitis,

central nervous system symptoms, hypertension due to hypervolemia and

anurla, and heart failture. These complication may result in death.

Diuretic stage: From the end of oliguric stage to the beginning of this

stage, this period is called as transitional phase in which urine output

is about 1.5 to 2 liters daily and clinical symptoms and nitramia

tendencies increase, and complication is common, even though death

occur. when the disease course enters diuretia, urine output of 2 to 8

liters daily may induce dehydration, electrolyte imbalance, and seco-

ndary hemorrhage and renal failure. Nearly a third of all deaths occur

during this stage.lt lasts 7 to 14 days or ranges from days to weeks.
Convalescent stage:This stage lasts a period of months. Urine output

is about 2 liters daily. It is characterized by progrtssive recovery of

physical strength, appetite, urine concentrating ability, renal blood

flow, and glomerular filtration rate. Nitramia disappears.
Clinical di gnosis: Specific diagnosis is maie by detecting IgM of

EHF, isolating Hantaan virus, epidemiological h. tory, clinical fuatures,
laboratorial data and elimintion of other diseases.
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-O29. The Comp lications - f 'EHF ahdT'reatment

XiI Wang,

Union'Hospital, Tongji Medical University

Thle complicatns of-EHF, most -commonlyseen during epidemic in

China, consists of the followings.

I Pulmonary edema:

The most'frequently encountered complication during oliguric phase

of EHF are the pulmonary edema.which can be divided in to two typies.

One caused by hypervolemia and myocardial damages, is called hypervol-

emic pulmonaryedema (or cardiosenic pulmonay edema) .The Onset is

sudden, usually after fluid overloading, and manifests itself as acute

left heart failure.The other one is ARDS,also called exuclative pulmonary

edema.It may be caused directly by vacular injury of virus or indirectly

by immunocomplexces, shock, DIC or uremia etc. The onset is rather

insidious and showes no signs of cardic failure.

The hypervolemic pulmonary edema can be cured by digitalis, antid-

iuretics, venesection, dialysis and limitation of fluid intake.On the

contrary ARDS cannot be benifited by this therapy.it can be cured of only

by positive pressure artificial ventilation and steroid therapy during early

phase.

I Neurological Complications.

Neurological complications could occure in different phases of EHF.

During febrile phase, it may be caused by hyperpermeability of small

vessels and direct invasion of EHFV.During shock phase, it may be

caused by anoxiemia and DIC. During oliguric pha"s and early stage of

polyuric phase the occurrence of neurological complications is much

more frequent.The causes are diverse,consist of intracranial hemorrhage,

changes of osmotic pressure, hypertensive encephalopathy and encephalitis

seused by invasion of EHFV directly.

The treatment is symptomatic, consists of use of antconvulsives.

hemostatics, osmotic diuretics to lower the intracramisl hypertension,

cold application of the head and steroid therapy.

m.Massive hemorrhages:

Increase of bleeding tendency is most conspicuous during oliguric
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phase and early stage of polyuric phasce of EHF. The, ca ses iuclnde

viral damage of small vessel wall, depletion and dysfunction of blood

plaqlets, Dl and hyperheparinemia.

Massive hemorrhage occures most frequently in gastroin testinal traet

profuse bleeding leads quickly to shock state. Beside, intracranial hemo-

rrhage, intraabdominal hemorrhage and retroperitoneal hemorrhage are

also often encountered in severe form of EHF. These are usual cause of

fetality.

Spontaneous rupture of kidney is a severe form of complication in EHF.

The patient could be cured only by early detection with ultra sonnagr-

aphy and timely surgical intervention.

Treatment of hemorrhage consists of hemostatics, antifibrinolitic

drugs, If there's hyperheparinemia protamine sulfate should be given.

IV Cardiac arrythmias

Beside left heart failure, arrythmias are also a frequent complicatio.s,

due chiefly to pathology of conduction system.The most frequent occurred

bradycardia in EHF might be caused predominantly by damage of conduc

ting system, not caused by disturbance of electrolytes. Varions kinds

of arrythmias could be detected in EHF. In severe cases Adam-stock

system could develope, which can be cured by artificial pace-maker.

V Hepatic damage.

Serum GPT elevation (average 200-400u) are noted in approximatly

40% of EHF patients. Few cases develope apparent icterus, but hepatic

failure is seldom seen.

For hepatic damage,there i- no need of special treatment.

ll Secondary Infections.

secondary infection is another predominant complication of EHF,

occurring frequently during olig-and polyuric phase of EHF.The defence

mechanism is reduced in EHF. infection commonly noted in EHF includes

pneumonia, septicemia and infection of billary and urinary tracts. These

caused by various kinds of bacteria and fungi, disseminated tuberculous

infection has also been reported.

It is advisable to avoid treatment of antibiotics at early stage of

EHF, because severe drug-resistent infection could be elicited by early

use of broadspectrum antibiotics.
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-11- Miscellaneous

Beside the complications mentioned above, many other complicati

ons have also been reported, These indludes eye complications (Glacoma,

Iridolyclitis refinal hemorrhage etc) ,that may lead to blindness, uremic

pericarditis with effusion may leads, to heart temponao, hemolytic anemia

causedby DIC, neuralgia of extremities and intestinal perforation, which

could be amended by surgicel operntion.
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0-30 PREDICTORS OF FATAL OUTCOME IN EPIDEMIC

HEMORRHAGIC FEVER.

T. M. Cosgriff, C. M. Hsiang, J. W. Huggins, M. Y. Guang, J.

I. Smith, Z. 0. Wu, J. W. LeDuc, Z. M. Zheng, J. M. Meegan, C.

N. Wang, P. H. Gibbs, X. E. Gui, G. W. Yuan, and T. M. Zhang.

U. S.Army Medical Research Institute of Infectious Diseases, Frederick,

MD, and Hubel Medical University, Wuhan, Hubei.

Epidemic hemorrhagic fever (EHF) is a serious public health

problem in China. Mortality is 5-10% with present treatment. A recent,

large, clinical drug trial of patients with EHF in Hubei Province provi-

ded an opportunity to collect data on serologically confirmed cases

managed under uniform conditions. Analysis of data from control patie-

nts in this trial revealed a number of variables associated with fatal

outcome. Over the entire course of disease, over 20 variables were asso-

ciated with mortality. As would be expected, these variables reflected

the severity of hypotension, hemostatic impairment, and renal insufficie-

ney. By far the most important of these variables was the duration of

oliguria. Variables that were associated with fatal outcome on presenta-

tion included low serum total protein, serum calcium, and plasma plasm-

inogen, and high serum AST. Multivariate analysis revealed that serum

total protein and AST were independent predictors of mortality. Serum

total protein isas the more important of the two. In view of the relativ-

ely small number of deaths in this study (9/95) , the results should be

considered tentative until they are confirmed by additional studies,
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0-31 General Situation of Clinical Treatment of EHF

Patients

Mei-Ying Guang

Department of tnfectious Diseases, The First Teaching Hospital of

Hubei Medical University, Wuhan, P.R.C.

It is very complicated to treat the patients with epidemic hemorrh-

agic fever (EHF).There are two important aspects in the treatment.

The first is to take the preventive therapeutic measure in the early stage

of the disease. The secoed is to perform the synthetic therapy according

to the pathophysiologic characteristics of the different stages,

Febrile Stage. In this stage the fluid therapy is the basic measure.

The input amount of fluid depends upon the actual situation of the

patients. Generally speaking it is estimated at 1000 to 1500 ml plus

output.The balanced salt solution should mainly be given while the

colloid also suplimeuted.

On the basis of the new immulogical pathogenesis the combined

antianaphylactic therapeutic measure has been taken clincally. what is

done in the combined antianaphylactic treatment is to use cytarabine,

anisodamine, ecteric soluble aspirin and cyprolieptadine simutaneously

in the early stage of the disease. Furthermore, the immune regulators

such as cyclophospliamide, specific transfer factor phytoliemaglutinin and

astragalus root have also been used.

Some of the patients in the febrile stage may suffer from disleminated

intravascular coagulation. It is necessary to give the medicine such as

loxs molecular dextran, red rage root and lieparin for depolymerization

and anti-coagulation.

,n relatr to. eradication of the pathogen ribavirin is the first line

of drugs against EIIF virus. Its efficacy of therapy has been reported by

the domestic and overseas investigators. Since 1985 244 ElIF patients

have been given ribavirin and placebo randomnl, in the cooperative reas-

earch of Hubei \Iedical university and United States Army Medical

Research Institute of Infectious Diseases. This double blind controlled

trial showed that ribavirin was ciearly of benefit in lessening the
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severity of toxiecity, improving the renal functionp decreasing the

mortality and shortening the course of the disease if it was used in the
early stage.

Hypotensive Stage. Increasing the volume of blood is the key

measure for treatment of shock because the shock is mainly caused by

the shortage of the functional circulating blood in EHF. The balanced
salt fluid is the principal fluid while the colloid fluid is the supplimen-

tary fluid for increasing the volume of blqod.

The patients with shock are usually complicated with acidosis.

Therefore it is necessary to treat acidosis.If the shock can not be treated
after increasing the volume and treating the acidosis the vasoactivator

should be used. Cardiotonic is used under the circumstances of heart

failure.

Oliguric Stage. The oliguric stage is the most dangerous for EHF

patients.The therapeutic measures include : 1. To balance the inner

environment, 2. To promote diuresis. 3.Catharsis.
Folyuric Stage. The patients are recovering during this stage. It is

necessary to prevent dehydration and infection which can result in

secondary shock.
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0-32 "CO BINEP -ANTIA!1Egkl IC THERAPY N THE

TREATMENT OF EPIDEMIC HMORRHAGlC FEVER

Ma Ying-ji, Gou Deng-xiao, Wang Wen-yu,

Zu Si-he, Yu Dan-pin, Tan Jin-lan, Tao Xin-mei,

Du Xou-zhen, Wang Yu-qin-, Pat Gu-yun,

Li Xou-lan, Cui Shi.

Deparment of Infectious Disea'es, The First Hospital of

Harbin Medical College,

1285 cases of early EHF (within .1 days) were randomly divided into
two groups. A group of 875 cases received combined artiallergic therapy
(Cytosine Arabinoside, Aspirin, Anisodaminine hydrochloride and Cyproh-
eptadine), while cases in the control group were treated with symptomatic
and supportive therapy only. Clinical manifestations were observed and
laboratory tests done before and after administration. It was shown that

clinical symptoms markedly improved, body temperature rapidly lowered,
albuminuria disappeared, blood platJet count returned to normal and BUN
decreased. The treated cases which did not undergo shock stage and oliguria
stage accounted for 93.83% and 97.36% respectively. Bloth serum IgE level
and histamine level were remarleably decreased. Meanwhile the
metabolic disturbance of cAMP and cGMIP level was put right. Circulating
immune complexes were reducel significantly.

The above-mentioned results in the treatad group were apparently

different from those in the control group. It indicated that combined
antiallergic therapy had marked effect in the treatment of EHF.



0-33 -Changes of serum Growth Hormone level in

Epidemic Hemorrhagic Fever and its Clinical

Significance

Tang Ji-he, Sun Zhi-jian, Huang Zu-bu,
Huang Xiang-hu, Lit Bai-chuan
Dept of Infectious Diseases The first Affiliated Hospital

of Nanjing Medical College,

Yang Qi-Ming

Dan yang Country People's Hospital,Jiangsu Province

During the Past two years we have serially observed the levels of
serum growth hormone(GiI) at all stages of epidemic hemorrhagic
fever (EIIF) in 81 cases (43 ot mild group and 38 of severe group). In a

part of them intravenous glucose tolerance test(ivGTT) and insulin rele-
asing test(IRT)were simultaneously performed, and plasma cortisol was

also detected. It was found that serum GH levels were significantly
elevated at febrile, hypotensive and oliguric Stages, and the severe
group had an even higher average value than the mild group suggesting
that the GIH secretion Nvas related to the stimulating extent. The
concentrations of plasma cortisol at the first three stages were all above
normal, moreover there was a positive relation between plasma cortisol
and growth hormone, perhaps the increased plasma cortisol might be a
factor to bring about hypergra thlhormonenima. Gil stimulation test
showed that only 63.7-80% of patients responded to the provocative
stimuli such as L-dopa, glucagon, and propranolol, whereas 8 o 13
patients had a negati-e response and 3 of 13 sho~s ed a paradoxical response
to glucose load. These data suggested that, 1. L-dopa and nor-epinephrire
( ')might participate ii the secretory re lation of GIl, 2. Most
of EHF patients had a normal function of hypotrilamus-pituitary system,
3.there was a disturbed regulation or a dinmim 4ed reservoir of GH

secretion in a minority of patients, 4.the augmented basal GHsecretion
might be partly responsible foc insulin resistance and glucose intolerance,
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5*the serum GH 'level might reflect, the hypothalamic- pituitary function

on the whole. we conclude that, the GHsecietion in an appropriate extent

might be of benefit to'ca rbohy'drate metabolism. However a hypersecretion

lasting-for a l6iig- timie might be'hiimfulior'the organism.The administra-

tion of ts-adrepergic blocked (for edxapi phentolamine, tolasolin) to

diminish GI- secretibn might be beneficial to the patients with severely

impaired glucose tolerance.
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0-34 A-. Inir';gation on the Vertical Transmission of

EHFV among the Mice

Lin Jiang-qiu, Li Zhong-yi, Shen Bao- ian, Cai Zheng-lin, Wen

Qing-li, Ila Xian-tao. Cui-wei, He Yi-qiang, Zhang Xin-wong

Military Medical Institute of I-LA, Shenyang

The rertica! transmission of epidemiz haemorrh3gic fever virus

(EHFV)in mi:e had not been confirmed. From ISS4 to 196, we acccmp-
l..ned a serial studies in the laboratory and in the lield for getting a

reliable - -er 'o the above problem. In our study 'FA wac zdopted to
detect the EHFV antibod;.- and antigen. Tissue calture ,echnique was
adopted to isolate EHFV from fetuses which were dissected from the

uteri of infected mice.

Our results are as follous: In the laboratory studies, the specific

antibodies and the antigens were found from the fetuses during 10 to 20
oais after tie BALb/c mice infected, and EHFV were also isolated

from the brains, lungs and livers of the fetuses of the mice. IL 4,

fieid studies, the specific antibodies (lgM and IgG) and antigens wt.

found from 4 fetuses of Apodemus agrarius trapped from the epidemic
area of EHF. EHFIV. ntigens were also detected from 18 fetuses of Ra-
ttus n.,rvigicus which were dissected from the uteri of 24 pregnant rats

wit EHFV antigens. rhe EHFV ertical transmission -ate in R. norvi-

gicus is 75%. Six EIIFV strains wece isolate' '-,-n the pregnant rats

and the fetuses of R.norvigicus. They were ideni-fied as EHFV by the
specific tests and monoclonal antibody detection. 7he above facts demo-

nstrated that the verti'al tr-isi ssion o' EHFV ex,'ts in some species

of mice. The confirmaaion of thi i obh 1 has an important szgnif,cance

both for the further s',d, o; 'H' ,tura. forus and the guide of contr-

olling of this disease.
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0-35 THROMBOXANE, B2 AND 6-KETO-PROSTAGLANDI F1

IN PATIENTS OF HEMORRHAGIC FEVER WITH

RENAL SYNDROME

YU Yonzhi and WEI Lai

Affiliated Hospital of Xuzhou Medical College, Xnzhou, Jiagsu

Thromboxane B2(TXB2) and 6-keto-prostaglandin F! (6-'.eto-pGFi)

were markedly increased in various stages of varions types oi

(p<10o1). But the ratios of TXB2 to Z-keto pGht in fever stage

an, in oliguria stage were lower than that - control group. The ratio

gradually increased as the illness abated, while it remained lower than

control in 3 cases with seveze hemorrhage. These reStts suggest that the

metabolism of arachidonic acid plays a role in the pathogenes;s of HFRS

and the ratio of TX132 to 6-keto-PGF is clinically of referential value

Plasma von Willebrand factor(vWF) was also examined. The level

of vWF was found to be markedly increased in HFRS. The authors

believe that the endothelial tissue are damaged in HFRS and %WF level

will be indicative of the prognosis oi HFRS.
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0-36 ASSay of Certain Serum Elements and Evaluation

of Their Effects in the Patients with Epidemic

Hemorrhage Fever

Qin Shouyi, Li Hongla. Zhao Ynhua

Wang Wenchang, Chen Xuemin. Zhu You

Xu Zhimin. Lin Debin

(Department of Infectious and Epidemic Diseases, Affiliated Hospital of

liamnusi Medical College)

There is tendency to increase the incidence of epidemic hemorrhage

fever (EHF)by years. In order to study pathogenesis, diagnosis, pro-

gnosis, prevention, and treatmemt of EHF in different stages, %re have

detected the contents of Cu, Se, Mg and Zn in the sera of 97 patients

with EHF by using atomic absorption and polarographic catalytic wa-e.

!he serum immunoglohulin(lg), the circulating immune complex (CIC),

.ne lymphocyte transformation test (LTA), and the contents of serum

complement C were detected in the febrile stage and the convaiensence

stage of EHF patients and the results were compared with the controls.

Our data showed that in the febrile stage of the EHF Patients, there

were the lowest levels of serum Cu, Se and Mg, especially Se,the louer

cell immune function, the apparently lowered LTA and complement C,

and the markedly increased CIC and the disorder of the humoral immune

function. In the convertion into the convalensence stage, all of parame-

ters above were returned to normal, Therefore, the dynamic changes in

the disorder of the immune function might be consistent mith gradual

convertion from thi. lower levels of the serum Cu, Se ant Nig in the

febrile stage to the normal levels in the convalensence stage.

The lowered levels of the elements in our study may result fron, an

increase in their required anount in an anti-infection process.Thus,

when the body is subjected to the virus attack, the immune response is

severely involsed to cause the disorder if tc :Nels of trace Cdt ients

fail to meet the body demands. This complex intection process is caused

not only by the direct %irus effect but also by the corporation of the

elements Cu, Se and Mg.

it is concluded that it is of importanec to assay Cu. Se and Mg le~els

lor the diagnosis, preuention, treatment, and understanding of immune

-)athogenesis.
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0-37 RIBAVIRIN: BACKGROUND AND PRECLINICAL

EFFICACY AGAINST HFRS.

J.W. Huggins', G.R. Kim-, O.M. Brand', and K.T. McKee'.

Department of Antiviral Studies, Virology Division' and Disease

Assessment Di% isions, U.S. Army MV dical Research Institute of Infectious

Diseases, Fort Detrick, Frederick, Maryland 21701-5011.

Hemorrhagic fever with renal syndrome (HFRS) and Korean Henorrhagic fet er

(KHF)'s a debilitating and potentially lethal disease of humans. Hantaan virus

(HV), the causative agent of HRFS and 1 HF, is the prototype member

of a group of related viruses etiologically associated with HFRS. Ribal iris,

a broadspectrum anti% iral drug currentl, in clinical trials for treatment

of se'eral Airal diseases of man, inhibits HV repl-ction in %itro. The

HV suckling mouse model seas used to e'aluate the preclinical efficacy

for the treatment of HFRS. Various doses of ribasirin vuere used starting

at 6, 10, and 14 days post infection. Beginning on day 10, untreated

animals infected with 10 LDso's of HV (strain 76/118) showed weight

loss. By days 15-18 these animals deseloped paralysis of both hind limbs

and dicd between days 20 and 21. Treatment with 50 mg/kg riba'irin

begun on day 10, following onset of early clinical signs and demonstrable

virus in serum and organs, sased 11/20 animals compared to 0/70 controls.

Treated animals did not de' elope symptoms and by da) 22 surs is ors resumed

normal ,ueight gain. Following riba'irin treatment, %irus decreased in

serum, liser and spleen b) two days, in lung %sithin six days, and in the

kidney by eight days. By day 18, organ titers in treated animals ssere

two logs lower than in shani-treated controls, "ith the exception of the

brain. Virus titers in brain fell by day 20, when iirus in untreated

animals eached > 10' pfu/g. Treated sursiiors continued to hase

decreasing x;rus titers in organs and uere followed for 75 da)s x it. no

sign of disease recurrence.
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0-38 Preclinical Toxicology of Ribavirin.

Peter G.Canonico.

Southern Pesearch Lnstute Frederick Pesearch Center,Freeerick,

MI) 21701.

Ribavirin has demonstrated a broad spectrum of in vitro and in vivo
antiviral activity against a wide range of DNA and RNA viruses. The

compound is readily transported into cells where it is converted by
cellular enzymes to 5'-mono-, di-and tri-phosphate derivatives. Several

modes of actions have been proposed including a competitive inhibition

of guanosiue in the 5'-capping of viral messenger RNA. The median oral
lethal dose (LD,.) for rhesus monkeys is greater than 10,000 mg/kg,
with no deaths observed at this dose. The oral LDs, for rats ranges

from 3,49 to 5,827 mg/kg, while in mice the range is 2,100 to>10,000
mg/kg. The intravenous LD%0 in rats is about 1,820 mg/kg while the

intraperitoneal LD=, is 25 to 60% of the oral dose. Short-term (10-30
days) , mu!tiple-daily-dose subacute toxicity studies have been conducted
by the oral, inhalation and intramuscular routes in a least 4 species.

The major adverse effect observed during short-term oral administration
is a fully reversible normocytic, normochromic anemia anti reversible

thrombocytosis. Myeloid precursors are not affected. Differential counts
of erythroid bone marrow precursors show a significant decrease in late
erythroid forms while early forms are either unchanged or increased.
Qualitatie changes in marrow cells include vacuolization of erythroid

precursors and of occasional white cell precursors and megakaryocytes.
Platelet function is not affected. Red blood cells concentrate ribavirin
at high levels. Neither osmotic fragility nor deformability of red cells

is altered by exposure to ribavirin.
At high oral doses in rats and dogs, anorexia, weight loss and

diarrhea occur. Minimal histopathological changes, primarily lymphoid
depletion of the thymus, are seen at high doses in rats while gross cha-
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bnges are mainly doserelated crater-like gastrointestinal lesions. Chronic

oral administration of drug for up to 2 years at doses of 20 to 120
mg/kg/day to rats results in weight loss, al6pecia, anemia, neutrophilia

and decreased bone marrow myeloid/erythroid ratios. Ribavirin is not

known to be carcinogenic or mutagenic. Embryotoxicity and teratogenic-

ity has been reported in rodents and rabbits but not baboons given

ribayirin doses up to 120 mg/kg/day during organogenesis.

It appears that ribavirin's toxicological effects are not predictive

of potentially serious or lasting untoward effects.
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0-39 RIBAVIRIN: REVIEW QF A BROAD SPECTRUM

ANTIVIRAL AGENT.

Roberts A. Smith

Nucleic Acd Research Institute, ICN ?harmaceuticals, 3300 Hyland

Avenue, Costa Mesa, California, 92626.

The triazole nucleoside, ribavirin, (1-0-D-ribofuranosyl-1, 2,

4-triazole-3-carboxamide) has a remarkable breadth of biological

activity, particularly as an antiviral agent against a wide variety

of viral infections in laboratory systems. The antiviral activity

and the toxicological pattern of ribavirin in anima' systems appears

to carry over substantially to the human situation. Controlled

clinical studies are slowly accauiulating which substantiate the clear

clinical antiviral efficacy of ribavirin against hepatitis type A,

influenza A and B, respiratory syncytial virus, various herpetic infect-

ions. human immunodeficibncy virus, Lassa fever, and epidemic hemorr-

hagic fever with renal syndrome. Ribavirin has been developed and adm-

inistered in these clinical studies in topical (aerosol) , oral, and finaily,

as an injectible form, It is well-tolerated in clinical 5tudies at doses of

1200 mg per day for up to 24 weeks with only very minor side effects

being noted. The principle toxicity seen i; a reversible anemia whikh

develops in the first three to four weeks amounting to approximately a

10% drop in hematocrit. This decrease leveled off and remained constant

throughout the period of drug administration. All hematologic paramet-

ers returned to normal within three weeks of cessation of administration

of the drug.

Numerous studies on the mechanism of the antiviral action of ribavi-

rin completed to date indicate that the drug likely has a multifaceted

effect in selectively controlling virus replication. Ribavirin appears to

be active as the 5'-triphosphate but it is not incorporated into DNA and

a variety of studies show that it is uot mutagenic. Ribavirin is not inc-

orporated iito RNA and it appears that its mechanism of action focuses

in the processing of viral nucleic acids. Aspects of preclinical, clinical

and mechanistic studies will be discussed.
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0-40 The Effects Of Ribavirin on Serum Creatinine Clearance

Rate(Ccr) in Patients With EHF

Yuan GuanghuiI, John W.Huggins', Xiang ChangzhiI, Thomas M.

Cosgriff', Guan Meiying', Joseph I.Smith*, Cheng Lijia', Zhang

Jinrongi, Hu Jijunl, Zhang Tianheng', Zhou Wenhual, Niu Chunsheng',

Liu Xinmeil, Wang Defang', Xu Xinfang', Song Jilin', Leng Shixin'.

Patients with EHF were randomly grouped to observe the effects of

Ribavirin on Ccr. Two hundred and thirty-four cases(one hundred and

nineteen in the ribavirin group and one hundred and fifteen in the

placebo group) were all verified with IgM specifically. Six days after the

administration of the drugs when the accumalative total of Ccr was

median, the ribavirin group was 84.03, while the placebo group was

76.25. Statistical analyses showed that the ribavirin group turned out a

clearly better result than the placebo group (p<0.05). The effects of

Riahavrin on Cer in severe cases, critically ill cases anh febrile

cases with shock complication were 68.33 and 40.0 respectively according

to the statistical analyses which was still better than the placebo group

(27.14 anh 12.0). Relatively large dosage of ribavirin administered over

a period of seven days in the early phases was considered an effective

therapy.

1. Department of Infectious Diseases

The First Affiliated Hospital of Hubei Medical University

2. EHF Laboratory of Hubei Medical Unirersity

3. Department of Infectious Diseases

The People's Hospital of Xianning, Hubei

.j. Department of Infectious Diseases

The People's Hospital of Wuchang County, Hubei

5. Wuhan Infectious Diseases Hospital

6. Department of Infectious Diseases

The Third Municipal Hospital of Wuhan
7. Department of Infectious Diseases

The people's Hospital of Xianning Prefecture, Hubei

8.U.S. Army Medical Research Institute of lnfectiou Diseases
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0-41 Ribavirin Therapy of HFRS: overall study efficacy

of high dose-intravenous therapy.

Huggins J.W., Hsiang C.M., Cosgriff T.M., Guang M.Y.,

Smith J.l., Wu Z.A., LeDuc J.W., Zheng Z.M., Meegan J.M.,

Wang C.N., Gul X.E., Yuan K.W., Zhang T.M., Gibbs P.H.,

and Oland D.D.

U.S.Army Medical Research Institute of InfectiousD iseases, Fort

Detrick, Maryland, 21701-5011, USA. Hubei Medical University,

Wuhan, People's Republic of China.

Hautaan virus is among the most sensitive of RNA viruses to

ribavirin. In a prospective, randomized, double blind, placebo-controlled.

clinical trial, patients were administered intravenous ribavirin or

placebo. Mortality was significantly reduced among ribavirin compared

to placebo teated patients when comparisons were adjusted for baseline

risk estimators of mortality (total serum protein and AST CSGQTI )

utilizing a stepwise logistic procedure fpz0.047 (two tailed) ]. Treatm-

ent initiated by the fourth day of fever showed maximum drug intervent-

ion, with reduction in kidney damage, a major component of the disease.

Ribavirin treatment decreased, serum creatinine, proteinuria, duration

and magnitude of hypertension, and edema, improved serum sodium

regulation and total urinary Ribavirin. therapy of HFRS: overall study

efficacy of high dose-intravenous therapysodium excretion. Ribavirin

therapy also reduced the duration of hypotension, decreased maximum

white blood cell counts, and hemorrhagic manifestations by increasing platel-

ets, decreasing petechiae, and ecchymosis. Ribavirin shortened the dura-

tion of each post febrile clinical phase, with significant effects on the

hypotensive and oliguric phase duration, while resulting in an earlier

onset of the polyuric phase. The only significant side effect was a

reversible anemia, and reticulocytoses was not impaired. The results of

this study show intravenous ribavirin therapy at appropriate doses has

provided the first effective drug therapy for early treatment of IFRS.
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0-42 EFFECT OF RIBAVIRIN ON THE HEMORRHAGE

AND PERCOLATE OF THE PATIENTS WITH

EPIDEMIC HEMORRHAGIC FEVER

Wang Qi-lan, Yang Zhicheng

Dept of Infectious Diseases, the Second Teaching Hospital of

Hubei Medical University

With a double-blind, placebo-controlled design, we observed
the influence of ribavirin on the hemorrhagic anh percolate phenomena in

the EHF patients treated within the four days illness. Among them, 85
cases were treated with ribavirin and 76 cases with placebo. We noticed
a rapid up-back change of decreased platelets in the ribavirin-treated
patients during the course of disease. And positive rate of tourniquet

test and the occurrence of petechiae, ecehymoses anh edema were also

decreased in the ribavirin-treated patients. A significant difference of
positive tourniquet test rate between the two groups was observed at the

3rd study day(p<0.05) *petechiae at the 2nd and 4th study days(p<0.05),
ecchymoses at the 6th study day(p<0.05) and edema at the 1st, 2nd and
5th study day(p<0.0 and p<0.02).These results show that ribavirin can

effectively improve the haemorrhage and percolate sign in the disease of

EHF and therefore decrease the occurrence of severe complication and
the mortality.
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0-43 A RANDOMIZED DOUBLE-BLIND ACG SURVAY

- TO HFRS PATIENTS TREATED WITH INTRAVEINOUS

RIBAVIRIN OR PLACEBO

Department of Infectious Oiseases,

the Second Teaching Hospital of Hubei Medical University

Zhao Hongwei,Xie wei fang, Wong Chilan, Pen Zhushang,

Yong Shongjin", Woun Juinchian**

Hemorrhagic fever with renal syndrome (HFRS) is a severe

viral infectious disease with widespread systemic involvements. The

heart of HFRS patient is one of chief involved organs to the disease.

With a double-blind and placebo-controlled design, we observed ECG

changes of 75 patients in five phases of the illness (38 patients treated

with intraveinons ribavirin and 37 patients with placebo), we obtained

293 pieces of ECG by making a serial ECG examinations on the two

group patients. Twenty-two sorts of abnormal ECG were found in both

groups. The chief sorts of abnormal ECG were arrhythmias, ST-T chan-

ges, heart blocks and Q-T period prolongation, we also found that there

were rather high percentages of abnormal ECG in both groups but there

were some significat differences of those betveen thie two groups. The

percentages of premature beats(5.3%), ST-T changes(21.1%), sinus

tachycardia(7.9%// in oliguria, polyuria and convalescence phases)in ribav-

irin treated group were remarkably lower than those in placebo group(21.6%

of premature beats, 48.6% of ST-' changes and 27.00/ of sinus tachycardia

in oliguria, polyuria and convalescence phases) (P<0.05). we also noticed

that there were not any percentages of abnormal ECG in ribavirin-treated

group vhich ss ert remar'.ably higher than those :n placebo group. The result

,ugge-', t t o-r r( '%6 Hf RS patients with sufficient dose intravein-

ouS rb' trinn ac etl. ,'aLe -1 the disea
"
- can remarkably reduce

their hearts' is tien,, and , - efore decrease the occurreence of

-%er heart cow"' - , and ortality even though we don't knoii what is
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the exaci~nsechanism of the fact as yet. On the other hand, the result
-a s. jugg6u ts that ribavirin- is rather safe to the patients' hearts because

our treatsnig hFRS~piatients ivitlf an average total dose 20.02g of intra-

u-einow gihavlrin~per case in seven -day, therapy didn't' increase patients'
-C G changes and heart complications. The above two conclusions are

vet r snltortant for our treating- HFRSpatients especially for treating

?ho-,e who suffer from heart involvements.

Sphysician in charge, ECG Department, the Second Teaching H-os-

pitasl of Hubei Medical College.
"physician, Department of Internal Medicine of Zhongshion county

Hospital.
physician in charge, Department of Infectious Diseases of Chiaaj-
iong County Hospital.
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0-44 EFFECT OF RIBAVIRIN ON THE WHITE BLOOD

CELL SYSTEM AND THE PLATELET OF THE

,PATIENTS WITH EPIDEMIC HEMORRHAGIC FEVER

Yang Zhicheng, Wong*Chilan, Liou Zhuenseng,

Luo Congtien, Ling JPjuin, Wu Huci

Dept of Infectious Diseases, the Second Teaching

Hospital of Hubei Medical University

With a double-blind, placebo-controlled design, we observed

the changes of white blood cell system and platelet among the EHF

patients(91 cases treated with ribavirin and 74 with placebo).We noticed

a very rapid down-back of white blood cell count and up-back of plate-

let in the ribavirin-treated patients, which had abnormaly increased and

decreased respectively in the course of disease. During the 2nd to 6th

illness day, there are significantly differences between the two groups

of patients in these two parameters, ie, P<0.05(WBC) and P<0.01

(plat.) respectively. As to the leukemia-like reaction which is one of

the most important sign of danger, the occurrence of ribavirin-treated

group is statistically less than that the placebo group.Both

the percentages of lymphocyt.s and the atypical lympholyte count in

the ribavirn group are less than that in the placebo group. The signific-

ant ditfc-rence was observed in the 4th, llth(the percentage of lymphoc-

ytes) and the 2nd (atypical lymphocyte count) treatment day, respectiv-

ely(P<0.05).These results indicate that ribavirin has the preventive

effect on the EHF virus infection.The usage of it in the early phase of

this disease will block the development of the illness, decrease the

severity and the mortality of this disease,
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0,-45 ANALYSIS 9-,F ANTIGENIC DIFEREJNCES AMONG- 40,
HEMORIRHAGIC. FEVFR, WITIRNA SYN M

(HFRS) VIRUS-STRAINS SQIATED FROM-HUBEI

BY MONOCLONAL ANTIBODY

T.MZhang, J*W.Huggins, Z.QYang, T.M.Cosgriff, M.Y.

Zhang, J.T.Smith, Z.M. Zheng, J.W.LeDuc,

C.M.lisiang, i.M.Meegan

Virus research institute, Hubei Medical University, Wuhan,

China. U.S.Army Medical Research Institute of Infectious
Diseases, Fort Detrick, MD, USA.

Fourty strains of HrRS Virus isolated froms patients in various areas

in Hubei province of China were analyzed by direct or indirect inmnno-

fluorescence assay with 12 monoclonal antibodies specific for HFRS

virus. It has been proved that there are antigenic differences among the
strains not only in the different epidemic areas but also in the Same

epidemic ares. The most of Chinese HFRSV strains could react with

monoclonal antibody to lijntaan virus. The anialysis sh-)ws that antigenic

structure amtong the HFRSV strains ia very complicated.
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G-48 Eff;ect of Ribavirin on the Specific fluinoral Immune

Responses of patients with Epidemic Hemnorrh~agic

Fever

Miao Shz-ynan, Zhu Baa-hanz, Zheng ZEki-miug. Hsiang Chin-=in

Viras liefeareb Institute, Hnbei Medical College

in a double-blird, plac-bo-controlled clinical trial of ribazirin

therapeutic efficacy in the treatment of epidemic hemorrhagic fever

(B-HF), the specific 1911 and lgG antibodies to the causative agent.

Hantzan virur, in 33; 2erum and 505 urine specimens from the patients

were measured with tie enzYme-linked imunosorbent assay. The results

showed a significant decrease of serum antibody levels in the ribavirin-

treated group as compared to the placebo group in lgG (P<0.0Ol)(tablel)

and in iglkf(P<0.05) (table2).ut the results obtained with the urine samples

showed no significant difference of the JgG and [gNI antibody levels,

nor in the percentage of positive antibody detection between the two

groups. The experiment suggests that ribavirin has an inhibitive effect on

the HFRS patients antibody responses and may reduce the formation of

circular immune omplexes which are supposed to be partly responsible

for the pathogenesis of ths disease.
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TABLE 1.COMPARISON OF lgG-LEVELS BETWEEN

RIBAVIRIN AND PLACEBO- GROUPS

RIBAVIRIN PLACEBOILLNESS
DAYS TITER LOG (GMT) TITER LOG(GIMT

3 600 2.803 51200 4.709

4 1200 3.07 1900 3.286
5 210 3.328 1200 3.084
6 1800 3.261 6400 3.806

7 13500 4.13 11400 4.057

$ 8400 3.927 23500 4.378

9 18100 4.258 32300 4.509

10 10000 4 20300 4.308

11 9900 3.994 51200 4.709

12 12100 4.082 28700 4.458

13 15800 4.2 72400 4.86

14 29400 4.468 57500 4.759

15 18800 4.274 68900 4.838

16 10200 4.007 60900 4.785

17 16600 4.22 102400 5.01

18 18100 4.258 51200 4.709

19 25600 4.408 51200 4.709

20 28700 4.458 20300 4.308

21 204800 5.311 204800 5.311

22 15200 4.182 102400 5.01

23 36200 4.559 40600 4.609

24 25600 4.408 25600 4.408
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Table 2.Comparison of 1gM Levels between Ribavirin and

Placebo- Groups

ILLNESS RIBAVIRIN PLACEBO
DAYS NO. TITER LOG (BMT) NO. TITER LOG(GIT)

3 3 100 1.935 2 9100 3.957
4 22 2500 3.392 12 6000 3.781

5 11 9900 3.998 12 5400 3.731

6 21 5900 3.768 7 11600 4.064

7 9 11900 4.074 6 5700 3.756

8 21 18400 4.265 1 30800 4.489

9 16 21500 4.333 7 15600 4.193

10 14 28300 4.451 10 20800 4.318

11 11 48100 4.682 7 23209 1.365

12 6 20300 4.308 10 14700 4.167

13 13 18600 4.269 6 25600 4.408

14 11 21200 4.326 7 34500 4.537

15 9 81300 4.91 7 19000 4.279

16 5 14700 4.167 2 51200 4.079

17 8 18100 4.258 1 6400 4.806

18 2 51200 4.709 2 18100 4.258

19 3 406C0 4.609 3 64500 4.81

20 5 22300 4.348 3 40600 4.609

21 1 12800 4.107 1 102400 5.01

22 4 15200 4.182 2 25600 4.408

23 2 25600 4.408 3 51200 4.709

24 2 18100 4.258 1 25600 1.408
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0-47 EFFICACY OF CHINESE RIBAVIRIN AND WITH

INTERFERON- COMBINED TO TREAT EPIDEMIC

HEMORRHAGIC FEVER

Huang Qi-Tong. et al.

Department of Infectious Disease, The Ist Affiliated Hespital.

Hubei Medical University, Wuhan.

Forty cases of early stage of Epidemic Hemorrhagic fever were rando

mly divided into two groups. 20 cases were treated with Ribavirin and

Interferon of human leucocytes (study group), the others were treated with

symptomatic therapy only (control group).

The study group was received interferon 30000u l.N1. twice a day,

for 3 days and ribavirin 30mg/kg/d i.V.infusion q.d.for 3 days.

The results of this preliminary study showed that the fever

lowered and primary physical sign disappeared more rapidly.,More

patients directly jumped off the stage from febrile stage to polyuric

stage, polyuric stage appeared early than control group.Side effect was

found slight, change of blood was not affected the recovery of disease.

It is suggested that to ue ribavirin and interferon is effective.

ribavirin has been using in the treatment of Epidemic

hemorrhagic fever in few hospital. The results of their studies shou ed that

ribavirin seems to be some effect. The cases, doses, courses, route of

treatment and symptomatic therapy i'ave differences.

i.Case of treatment:clinical and serum diagnosis, onset bets een 5-6

days.

2. therapeutic dose: Ribavirin 10-15mg or l0-20mg/2Omg/kg/d

(total doses: 750-1000g/d).

3. course of treatment:for 3 days.

4. method of treatment:l .Voinfusiou Q.d.

5. curative effect: the results of these preliminary study showed

that the fever lowered and disappeared time of albumiuria were shorten
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obvioasly, dec-e,c of hypatz-s$oz, the p yssc. sigun disappeared

more rapidly. More patient- directly jumptd off the et:a from fzbrile

stage to polyuric sx-ge. Side affect of studs grop *as fo-nd sli- t.

A lower mortality was obtairced.

Recently, there was a report on the Irterferf: and Ribair;2combined

therapy in epidemic hhcrorrhagic fever 4Iat the hptape:-tic affecti-eness

was the same with ribavirin above- mentioned, only with the exception of

the therapeutic dose and =ettod of treatment(ribaririn 3mg/kg/d I.V.

infusion for 3 days and jrterferon of hamam leucocytes 30000 .m.twice

a day for 3 days).

89



II

0-48 TREATMENT'OF 'HEMORRHAGIC FEVER 'WITH

RENAL SYNDROMD WITH CHINESE RIBAVIRIN: A

RANDOMIZED, DOUDILE-BLIND, PLACEBO-

CQNTROLLED TRIAL

Heng-yao Liu, Da-zhi Ji, Xian-zhu Liu, Jian-qiang Lu,

Zheng-ping Cai, Bai-yin Tan, wei-guo Lu, Xiang-dong Mei,

Guo-xiang zhu, Kai-mo Dai, Li Yang, Xue-wen Nuang, Bao-

ihen Qin, Jie-ru Wu

Department of Infectious Diseases, the First Peopc's Huanggang

Prefecture and the oa Ye County Hospital. Hubei, Chiia

Sixty-one early cases of HFRS (within 5 days) were randomly divi-

ded into tuo groups. A group of 31 cases received Chinese ribavirin sch-

eduled 10mg/kg/d iN infusion for 3 days, double dose at the first day,

while 30 cases in the control group were treated with placebo. In the

ribavirin group, fever was lowered, and albuminuria disappeared more

rapidly, 93 percent of the patients had no shock and oliguria stages, and

all the patients were cured. Compared to the placebo group, the results

of the ribavirin group got significantly better (p<0.05 or<0.01). These

results suggest that Chinese ribavirin is safe and effective in the

treatment of early HFRS.
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P-1 Detebtibn-of'-Hantavirises -with cDNA probe made from

M. get;:me segment fecombinant of R22 strain

Chen S.Y, Hang C.S, Li Y.?, Lang-M.F, Qou H.L, S.ang G,

Institute of Virology, Chinese Academy of preventive Medicine. Beijing.

Hantaviruses, widespread in most parts of the world, were divided

into four serotypes based on their antigenic differences, ie, type I

(Apodemus), type 2 (Rattus),typc 3(Clethrionomys),and type 4 (Microtus).

Nucleotide sequence analysis of eight strains of hanta, irnses demonstrated
that all of them had 3'-terminal nucleotide sequence conservation. Comp-

arison of strains isolated from China and other regions in the iorld by

viral RNA or cDNA probe is still lacking. The RicDNA clone of M geno-

me fragmient of R22 virus isolated from rattus norvegicus in China was

used as a probe to hybridize eleven strains of hantavirus. Eleven % irus

strains including three serotypes were used: Hantaan 76/118 and Seoul

strains were isolated in Korea, A9, R22, C4, and Hubei-I strains in

China, I115CG strain in USS.R; HAlInAs strain in Sweden; Tchoupitoulas
strain in USA; SR-I1 strain in Japan. All the.e viruses were

propagated in Vero-E6 cell cultures. 9 days post-infection, an aliquot of

cells of each strain was taken to prepare antigen slides for FAT; the

rest was treated by freezing and thawing for three times and centrifuged.

The supernatant was collected and extracted by phenol/chloroform except

that a little of supernatant was used to check viral antigen by ELISA.

The extracted % iral RNA samples were dropped on the nitrocellular filter

for dot hybridization. Previous study revealed that R3 clone contained

3'-terminal nucleotide sequence conservation. The EcoRl cDNA fragment

of R2 clone(approximately 280 base pairs) were recovered from ultra pure

low melting agarose and labelled by nick translation with p32-dATP. Dot
hybridization was performed by Kafatos's method. The results showed

that all of eleven virus strains studied could surely hybridize with the

R3 probe and its specifity was checked by the positive and negative con-

trols. Because the quantity of extracted viral RNA was not measured,

the difference of hybridization reaction of strains could not evaluated.

It was noted that three Nirus strains (Tchoup;toulas, Seoul and hltllnas)

showed negative or weak positive by FAT and ELISA, but obsiously
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pbsltivie by dot hybridization. It appecaret' that the dot hybridization is
more sensitive and specific than FAT and' ELISA. Our experimental re-
sults further verified that bhantfaviruses, either isolated from-differeat parts

of the world or from different hosts, all have the 3'-termninal conserved

nucleotide sequence, ft was considered that t0e R3,probe might be used

as an universal piobe for epidemniological, clinical and pathogenesis stud-

ies and for laboratory diagnosis'of hantavirus infection.
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P-2 Expression of'the Small Genome Fragment of

Hantaan Virus iri E'coli

- 'Chen SY, - Haig CS, Li Y-Y; Lang MIR, Song-G,

institute of Virciogy, Chinese Academy of preventive Medicine.

Beijing. PRC.

Common methods currently used to detect antiviral antibodies require

the production of diagnostin antigen. The hazardous nature of hantavirus-

es, their slow replication and low yield in cell culture need to develop

genetic.engineering means for antigen production. prokaryotic vector,

plasmid pUC9, was chosen as expression vector for Hantaan virus S gen-

ome because the nucleocapsid protein is onlya gene product, not glycosyla-
ted and processed after translation. Expression recombinants were constr-

ucted by the following steps:pstl +pVU2 DNA fragment and Hind ] +EcoRl

fragment were excised from S genome cDNA clone in pBR322 and recov-

ered from low melting agarose respectively. The Pstl+pVU2 frag-nent

was digested by nuclease Bai31 and repaired with Klenow, then subjected

to digestion with HindI. The Psti+pVU2 fragment digested with Bal3l

and Ilindl[ and Hind I +EcoRl fragment were ligated with plasmid pUC9

which was digested with SinaI and EcoR1. The junctions of resultant S

genome-pUC9 vector were transformed into bacteria JM103. The white
colonies were cultured in LB medium and cells were harvesed by centri-

fugation. Supernatants of cell lysates were recovered for ELISA and
polyacrylamid gel electrophoresis. ELISA were performed with anti-

nucleocapsid protein McAb. The clone 4 and clone 47 reacted to quite

high titre with anti-N protein McAb, but not to normal serum, while
control cell lysates from normal JM103, or JM103 containing only pUC9

culture were nnreactive. Lysates from clone 4 and clone 47 cultures were

analyzed by SDS-PAGE, followed by Western transfer onto nitrocellulose

filters. The 50K fusion protein bands from clone 4 and clone 47 were rec-
ongnized with anti-N McAb and convalescent serum of EHF patient by

Western blotting analysis. The data presented here demonstrated that S

genome could be expressed in E. coli. Further studies to getting higher

expression colonies, the antigenic properties and the identification of

antigenic regions are in progress.

Acknowledgment: We thank Dr. C S. Schmaljohn, Virology Division,

US Army Medical Research Institute of Infectious Diseases, USA. for

providing S genome cDNA clone of Hantaan virus.
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P-3 Preliminary; Study- on Structural- Protein of Epidemic

Hemorrhagic Fever Virus Using Monoclonal Antibodies

M.F.Liang, G.Song, C.S.Hang, D.X.Li, Y.Y.Li

Institute of Virology, Chinese Academy of Preventive Medicine.Beiiing

The structural proteins of epidemic hemorrhagic fever virus (EHFV)

were composed of glycoproteins Gi, G2 and nucleocapsid protein (NP).

The biological functions of these proteins have not been very clear, In

this report, a panal monoclonal antiobodies (McAbs) against EHFV

strains L99, C4 and others were charecterized by Western-blotting,

radioimmunoprecipitation(RIP) and Sandwich ELISA. of these, four

McAbs directed against glycoprotein G2, thirty-two McAbs against NP.

The results of neutralizing and hemagglutination inhibition (HI) tests

showed that most of the McAbs specific for NP had neither neutralizing

activity nor HI activity, but one McAb had neutralizing and HI activities.

It was suggested that some neutralizing and hemaggletinig antigenic det-

erminants were probably located on the NP of EHFV. Three McAbs which

had HI activity reacted with G2 polypeptide by RIP but did not with

denatured polypeptide by SDS-PAGE. One McAb which had only neutr-

alizing activity did not recognize any polypeptide whether by RIP or

Western-blotting, but it could capture G2 from strain L99 infected-Vero

E6 cell lysate. It was assumed that some neutralizing and hemagglutining

antigenic epitopes located on glycoprotein G2, while the majority of them

were probably conformational dependent. The analysis of antigenic epit-

opes of glycoprotein G2 was carried out by competitive ELISA using four

McAbs to G2. It was found that one clone of McAb which had only HI

activity and one clone of neutralizing McAbs could be compeletely compi-

titive, while the McAbs with HI activity were merely partial competit-

ion. It is indicated that although neutralizing and hemagglutining epito-

pes were separate, they might be located very closely or be partial over-

lapping. Hemagglutining epitope on G2 was not only one, the relationsh-

ips between these epitopes and neutralizing epitopes should be futher

investigated.
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P-4 Antigenic Epitope Analysis of Epidemic Hemorrhagic

Fever Virus Using Monoclonal Antibodies

M.F.Liani, G.Song,:,C.,S. Hang, D.X.Li, Y.Y.Li

Institute of Virology, Chinese Academy of Preventive Medicine, Beijing

BALl3'e mice were immunized with epidemic hemorrhagic fever virus

(RFIFV) strains L99 and C4, the spleen cells were fused with mouse mye-

lossa SP2 0 cells and fifteen hybridoma cell clones secreting monoclonal

antibodits(INcAbs) specific for the nucleocapsid protein (NP) of }ZHFV

strains L99 and C4 have been obtained by immunofluoresconce assay (IFA)

sireening and Western-blot analysiag. Group-specific and type-specific

MeAbs were identified by TFA and ELISA. It was indicated that not

only group-specific but also type-specific antigenic determinants were

located on the NP of EHF virus. The analysis of antigenic epitopes of

strains 1,99 and C4 NP were carried out by competitive ELISA using

these McAbs conjugated with horseradish peroxidase(HRI'), the NP pur-

ified by affinity chromatograpb) were used as antigens. It was found that

at least seven common epitopes and two specific epitopes of the Rat-type

virus or three that of the Apodemus-type virus were defined on the both

strains. Group-specific antigenic epitopes were distributed in two major

regions, the epitope a,b,c,d,e were localired in the region I while the

epitope g in the region II. Epitope f might be overlapping one over the

both regions. The competitive patterns between group-specific McAbs
were different for strains L99 and C4, it wasindicated that the confor-

mation of group-specific antigenic determinants as well as their topolog-

ical distribution were not complete identical for different EHFV strains.

Either the type-specific antigenic epitopes of the Rat-type virus or that

of the Apodemus-type Nirus were closely localized in a distinct region.
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0-5 -the Afnaiysis of lidihIic Hemrrhagic"

'Fever Virus Orbtein fro'fn Various Source on

WesternBlot by- Corresponding Antisera

He 1ao, Li Yong-zhen, Chen yun-hua, Ni'Da-shi,
Zhou Ning, Dong Chao-yang

Anhui Institute of Medical Sciences, Hefei, Anhui province

Vero E6 cells were inoculated with four strains of epidemic hemorrhagic

fever (EHF) viruses (ALC96, Chen. R22, H8205). The supernatant was
harvested on day seven postinfection and was concentrated by ultraspeed
centrifugation and purified primarily in 30% sucrose cushion only. Then
SDS-PAGE were carried out on samples collected fr m supernatant respec-
tively. Subsequently the proteins of viruses were transferred onto nitroce-
llulose membrance (NC) from slab gel. The strips of NC containing viral
proteins were cross tested with four corresponding antisera as first Ab and
using SPA-HRP instead of second Ab. At the same time, the parallel

tests were performed on NC strips with convalescent serum from EHF
patient and H35 McAb. The results indicated that all of ALC96, Chen,
R22. H8205 strains had a specific protein band with weight of 50K which
is common antigen of EHF virus and designated nucleoprotein, but Chen
strain except 50K had a protein band with molecullar weight of 68-70K.
This protein is not stabler than 50K, its stability is related to concentration
of virion and quality of NC. The further test yet remains to be done.
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P-6 Propagation an-d Replication of~ liantaanvirus -in

Human Endothelial -Cells- in Vitro

Zhu Pin, Yang iWei-so=X, Zfiang Wen-bin,

Wang Gin-yi, Chen Long-bzax

Departmecnt of Infectious Diseases,

Taxogda Hospital, Fourth Mlilitary

Medical College of PLA, X. an.

To study the propagation and replication of Hantavircs (HTY) in

humsu endothelial cells, the 76-118 strain of HTV was inoculated into the
cultures of human umbilical vein endothelial cells (HUVEC) and passajed

in vitro. It was found that H'TV antigen could be detected in cytoplasm of

the infected 1-UVEC in the seventh day of the first passage with the

immnunofluorescent technique, and that the detectable positive cells and

viral antigen in the cytoplasm of th,! infected cells increased with the

prolonged culture time and passage time. No detectable cytopathogenic

effects were observed in the infected cells. These results indicated that

HTV cquld *nvade HUVEC and r.uplicate within them. It is suggested that

the endothelial cells of human blond vessel may be the target cell of HTV

infection.
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P-7 Location of Epidemic- Hemorrhagic FeVer Virus in

Patients' Central Nervous System

Yin Zlsi-qao=Z, Yang Wei-song, Zhan~g Wei-bin,

Bai Xue-fan

Lahortary of EHF, the Secon-d Affiliated Hospital of the

Fonrth Mfillitary Medical College. Xi'an.

The location of EHF virus in CNS of patients with EHF was studied

by means of R-PHA, i=cunohistocheinistry, and cell culture technique.

The soluble EHFV antigen in patients' ccrebrial sr-'nal fluid (CSF) was found

2 of 8 cases by R-l'HA; the vires antigen in cytoplasms of usonocytes and

lymphocytes in CSF was also positive (6/20); and 4 strains of EHF viruses

were-isolated from 25 patients with EHF. F-nrther studies were performed

on brain tissue of EHF patients by imucohistochemistry. EHFV antigen

was found in cytoplasm of neurogliocyte of EHF patients by IFA, FA,

PAP, and ABC staining, while the control staining was negative. All the

results reported here indicate that EHF virus can cause infection of EHF

patients' CNS via blood brain barrier (BBB).



P-8 The distribution and duration of -Epidemic

Hemorrhagic- Fever Virus in Patients" Blood

Yao Zhi Qaong, Yang Wei Song, Chang Wen Bin, Bai Xue-Fan

Labortary of EHF, the Second Affiliated Hospital of the

Fourth Millitary Medical College. Xi'an. China.

There is an urgent need for the study of pathogenesis and

prevention-therapy of EHF to reveal the nature infection process of this

disease, especially to uncover the virus duration in patients' blood and

its relationship with blood cells. In this report, the distribution and

duration of EHF virus in patients' blood were studied by means of IFA

and cell culture assays. The duration of virus in plasma of patients with

EHF was about 1 week, which was basically paralleled with the febrile

phase of the disease. Comparing with plasma, however, the use of peri-

pheral blood mononuclear cells permitted greater than 1.8 times the

recovery rate of viruses, allowed for the isolation peak of EHFV (in 4-7

day after onset of the disease) corresponding 2 or 3 days later and prol-

onged the detectable viremia untill 8 to 11 day of the disease. High

titer EHF antibody of IgG, lgM was failed to neutralize the virus in

human blood. The monocytes and B lymphocytes were the main target

blood cells which involves in EHFV infection. The demonstration of the

characteristic of EHFV infection ( a blood-cell-associated prolonged

viremia) will contributes, we believe, to recognize the way of EHFV

dessimnation in human body, to realize the mechanism of EHFV suppo-

rting infection by damaging immunity, and to provide more evidence for

the study of anti-virus or immunotherapy in clinic.
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P-9 ISOLATION AND PARTIAL CHARACTERISATION OF

EPIDEMICzHEMORRHAGIC-FEVER- VIRUS FROM

PLASMA AND URINE OF PATIENTS WITH:EIIDEMIC

HEMORRHAGIC FEVER IN-FEBRILE PHASE*

Yang Zban-qiu, Zhang Tian-ming, Zheng Zhi-sning, Zhang Mei-ying

Hu Zhen-jiao, Xian Shu-yuen,-Chu Bao-lean, Hsiang Chin-ming

Virus Research Institute, Hubei Medical College, Wuhan

John W Huggins

U.S. Army Medical Research Institute of Infectious Diseases

Py direct inoculation of first plasma and urine samples into Vero-E6

cells from 164 of patients whom the ribavirin treated with epidemic he-

morrhagic fever (EHF) in febrile phase, 126 strains of EHF virus was

isolated and partial characteristized. These viruses have been steadily

propagated in vitro. Viral antigen titers which were detected by IFA and

ELISA were increased with the passage times of propagation in Vero-E6

cells. Two of these strains each from plasma and urine was identified by

preliminary polyclonal and monoclonal antibody techniques. Results sh-

owed that antibody titers of convalensence sera had more than 4 fold increa-

ing to uie two strains. Viral antigenicity was very similar to EHFV A9

strain (standard strain) and Hantaan virus 76-118 strain (agent of Koreen

hemorrhagic fever). however. antigenicity of these two strains was diff-

erent from the iruses obtained from Apodemus Agrarius. viral particles

could be seen by electron microscope in 7th passage.we believe that vir-

emia was very frequent in patients of EHF in febrile phase. Virus reco-

very of patients urine in febrile phase suggest that virus shedding is ahead

of kidney amage of EHF patients. Viremia of EHF patients under the

influence of ribavirin is undergoing.

'This study was supported by U.S army medical research institute of

infectious diseases
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P-16 ISOLATON-OF A-HANTAVIRUS(HtNV), STRAIN

dH;16, FROA PERITONEAL -EXUDATE CELLS(PEC)

OF A PATIENVTN WITH HEMORRHAGIC FEVER

WITH RENAL SYNDROME(HFRS).

Xian-Shi Gu, et al.

Health and Antiepidemic Station, Guang'an,

Sichuan 638550.

A new strain of HTNV, GHI716, was isolated from PEC of a patient

with severe form of HFRS m;,o lived in a highly endem-c area in Gua-

ng'an County. Sichuan, China. The isolate was propagated in Vero E6

cells. At each passage virus-infected cells were exa ied for HTNV

antigen by the immunofluorescence(IF) technique with monoclonal antib-

odies (McAb) 25-1 and 84-1 against HTNV. From passage 5 on, fluores-

cent intensity tended to stabilize at 3+ and infectious titer reached

10' TCID50/ml. Using 14 McAb to Hantaan and 1i3 viruses, we found
that strain GH716 was antigenically identical to strain 76-118 and diffe-

rent from strain R22 which Was isolated from Rattus norvegicus, sugges-

ting that strain GH716 may fall into the Apodenus type of HTNV. This

was supported by the patient's clinical manifestations and epidemiology.

The results provide further evidence that the severe form of HFRS end-

emic in Sichuan Province was caused by the Apodemus type of HTNV.

This is the first isolation of an HTNV from human PEC collected

on the tenth day after onset of illness. The new isolate was grown and

passaged in Vero E6 cells at shorter intervals than the other strains of

HTNV isolated so far from a variety of hosts. The successful isolation

of strain GH7!6 seems to provide an alternative source of obtaining HTNV

during the later stages of HFRS.
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P-l1 HEMORRHAGIC FEVER WITH RENAL SYNDROME

(HFRS): SEPARATIONOF HUMANPERIPHERAL

BLOOD T .AND- B- CELLS.AND DETECTION OF

VIRAL ANTIGEN.
Xian-Shi Gu, et al.
Health and Antiepidbmic Station,

Guang'an, Sichuan 638550.

So far, little is known about the viral infection of T and B cells in

serial blood samples from patients with HFRS. In this study, periphe-

ral lymphocytes were prepared from patient with 1HFRS by a density

gradient on Ficoll-Hypaque, and then T and B cells purified by passing

the lymphocytes over a nylon wool column with modifications. The pu-

rities of total lymphocytes, T and B cells were 97±2.3±t, 91.6±4.5%

and 74.2±12.1%, respectively. Also, after modification of cell fixation

and use of a spinner for smear drying, the number of cells increased

and the duration for slide preparation was shortened, thus resulting

in quality slides.

Detection of viral antigen by immunofluorescence assay using monoc-

lonal antibodies to Hantavirus(HTNV) showed that the total lymphocytes,

T cells and B cells were infected with HTNV during the early stages of

the illness and no specific fluorescence was seen in the cells from the

late diuretic phase to the convalescent phase.

The results suggest that virus replication in blood lymphocytes may

partly contribute in the early stages to the impairment of cell immune

response and the in vivo spread of HTNV to its target sites.
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P-12 Repl Iicationi of IiFRS Vrrs 46 Ndi~o Huiian T

lymphodytesCOWtur'I ir nVitro.

Wang Jing-yi, Yang. Wei-son&. Zliscg Wel-bir,
lBai -Xie-fanI tiang yong-min

Uep rtnieit of fectioui 'Diseases,

Tangdu Hospital, Fourth M5litary
Medical College at PLA, Xian.

The- recent ceports show that the level of cellular immune of I-4FRS

patients is declining and HEIRS virIvs -utigen can-be found in lymphocytes

of the HFRS patients. This study wus designed to determine whether HERS

virus can replicate and propagate in T lymphocytes. Three strains of HFRS

virus, 84-Fli, 76-118, Soon! strain, vvere inoculated to T lymphocytes

cultured in both suspension culture system and semisolid methylcollulose

wqture s>5tem respc.tivaiy. It wps found thzat HERS virus antigen co~id

be detected ;n cytoplasm of the idifected T lymphocytes at the ninth day

of the first Ptlssaga with tile inimunofluor~scent technique, and the number

of the T ii tuphocytes with ivtmunofluo~escent granules ir. cytoplasm

increased as Omne weat on.. and fiFRS. virus could be isolated from the

infected T lymphocytes by using Varo E6 call line. No detectable cytopat-

hogenic -,ffects were obseirved in the infected T lymphocytes. The above

results indicate that HERS virus can invade to TP lymphocytes and

replicate in thenm. The authors suspect that the replication of HERS virus

in T lymphocytes mnay lead to disturbance of the cellular immunse bnetina

of HERS Pat(.eOS And impediment in remofing hEFRS virus.
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P-13 _EHF VIRUS ANTIGEN ANDIgG SIMIULTANEOUSLY

FOUND IN-NEUTROPHILSOF EARLY STAGE OF

EHF PATIENTS

Zhu Xiang-xiu, Gao Cong, Liu Kun? Zhao Dai-ling,

Liu Wei-nuo, Gui Qi-yun, Wang Liao-an

ANTI-EPIDEMIC STATION, HUAINAN CITY, ANHUI.

In this presentation, we report the detection of the EHF virus antigen
and the IgG in neutrophiis(NP) by the inderect and the direct imm-
uno- fluoresent antibody staining processes respectively. The specimens
employed consist of 38 peripheral blood(PB) samples and 14 bone marrow

(BM) samples from the patients with epidemic hemorrhagic fever (EHF),
another 27 of PB samples and 22 samples of BM from the non-EHF pati-
ents, and 29 PB samples and 4 BM samples from the healthy were also

included. EHF virus antigen and IgG were simultaneously found in the
NP of tise peripheral(97%) and of the bone marrow (93%) Of the EHF
sufferers, while negative reactions for EHF virus antigen were found in
either the peripheral blood NP or the bone marrow NP among all the
non-EHF patients and the healthy. Although positive reactions were

found for IgG in the 4% peripheral blood NP and in the 1/4 to 1/3 of
the bone marrow NP, the lgG presented in the NP of voth the non-EHF
patients and the healthy is not related to E-IF.
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P-14 THE PREPARATION OF THE E.H.F INACTIVATED

VACCINE IN HAMSTER KIDNEY CELL CULTURES

(GHKC)

HUANG YUNG-CHENG

(A member of the cooperative group for EHF vaccines)

The National Institute for Biological Products, Changchun

Primary cultures of GHKC were found to be sensitive enough to EHF

Virus in 105, The multiplication of El-IF viruses in the first passage was

satisfactory and the titers of all their strains(A3, A9, A537, JR, L99

and R178) were around 10" ' 
TCID 50/ml. The passaged viruses in

mouse brain as well as in GHKC might be used as the seed Niruses.

The growth curves of various strains in GHKC were similar to each

other in shape. The peak of virus titer was reached in 6-8 days or later

after seeding, ranging from 10"'-10 ' TCID 50/ml. the viruses which

antigen titers reached to 11512-1,1o24 (ELISA) were harvested for

producing the vaccines. 124000 formalin was added in the harvest,
then the viruses were inactivated at 37C for 24 hrs and 4C 2 weeks.

The final concentration of 0.5-1.0 mg/ml of aluminium hydroxide as

the adjuvant was added in the vaccines.

The antibody response to the vaccines has been tested in mice, rats,
hamsters and rabbits. All the animals immunized with the vaccines (es-

pecially with the adjuvant added) have expressed satisfactory antibody

response. 'rhe vaccines stored at 41C for 2 weeks or longer were found

their antigen titers to be dropping. Lyophilized vaccines were prosed to

be very stable. After 2 years storage at 4'C, they kept high efficacy

to induce antiboby response in inoculated rabbits and hamsters
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P-15" ExperimentAl studies on, RibaVifin against -epidemic

hemorrhagic fever virus in cell culture

Chen Ruiqi Lin, Peiqin, Hu Wenying, Xu Yanping, Yan Yan

Department of Microbiology, Jiangxi Medical College

Chen Hongshan

Chinese Acadimy of Medical Sciences, Institute of

Medical biological technics

This article reports inhibitory effects of ribavirin which is made in

China, Against epidemic hemorrhagic fever virus in cell culture. The result

suggested that the minimum effective inhibitory concentration of this drug

to virus was 62.5ug/ml, and maximum inhibitory index of EHFV was

4.75.

In the same time, we also found that ribamirin showed no direct

inactivation to virus of EHF. The result of likely preventive experiment

showed that the virus may multiply in cells, but the result of likely

treatmental showed that ribavirin markly inhibite virus multiplication in

cell.

Even 1-6 days after attacks by this virus, there is still prominent

inhibitory effect when this drug is given.

In accordance with this sesult, Ribavirin may be used clinically in

therapying epidemic hemorrhagic fever and it also showed that this drug

may be used in etiological therapy.
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P-16 Prelininary-Observatioi of Inhibitive Effect of Injectio

Astramamys_ erhbranadb6.i- on Replication and Infection

of Epidemic HemdrhagkicFe er Virus

Tang Xiaopong, Xiong Hongen

Department of Infectious Disease, First Attached Hospital, Hunan

Medical University

Qiu Qing

Anti-epidemic Station of Xupu County, Hunan Province

Epidemic hemorrhagic fever virus JIOMP7(033LD50) was inoculated

into 2-4 day-old suckling mice introperitoneally. The concentration of

virus suspension was i0
- s :

Different dosages of Astragalus membranaceous

injectio were given intraperitoneally after inoculation according to the

schedule and the amount of the drug given was adjusted according to

the changing of the body wight.

Epidemic hemorrhagic fever virus(15 TCID50) was also inoculated

onto Vero E4 cells, and the concentration of irus suspension here was

1:25. Different dosages of Astragalus niembranaceous injectio were given

onto Vero E, cells cithet six hours befo'e inoculation or at the same

time of inoculation.

In suckling mice experiment, the morbidity and the infection rate of

the inoculated mice receiving the drug much lower than that of the control

group.The difference was significant statistically.When the dosage of the

drug was larger (30Mng per day, per kg of body u eight) and the drug

was given at an earlier time(6-8 hru after virus inoculation), the effect

was more appearent.

In Vero E6 cell experiment, the inhibition effect of the dri,g on the

replication of EHF virus in Vero E, cells was not appearent.

These results indicate that Astragalus membranaceous injection can

prevent the infection of EHF virus in suckling mice to some extent. It

may prevent the infection through the enhancement of the immunologic

mechanism of the host rather than direct inhibitionof the virus replica-

tion.
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P-1I THEINHIBITORY EFFECT OF (S)- DHPAON'-THE
REPLbICATi6NANDANFECTIONOF EHFVIN CELL
CULTURE AND, SUCKLING4MICE-

Yan Xiao Xiong 1longen *Qiu Qin

Department of Inf ctious Disease, The First Ciinical College,

Hunan Medical University, China

*Antiepidemic Center, Xupu, Hunan, China

(s)-9-(2,3-dihydroxypropyl) adenine ((s)-DHPA) has the broadspectrum

antiviral activity and, like Ribavirin, belongs to the second-generation

antisirai drugs of nucleoside analogues. We reported here the inhibitory

effcct of (s)-DHPA on replication of Epidmic Hemorrhagic Fever Virus

(EIIFV)J10 strain, Hunan 79 strain in cell culture and on infection of

EHFV J1O strain in suckling mice. We also observed the toxic effect of

(s)-DHPA on Vero EO cells and suckling mice.

The toxic effect of (s)-DFIPA is not marked on Vero E6 cells and

suckling mice. To investitate the inhibitory effect, EHFV J10 strain was

inoculated into 2-3 days old suckling mice intraperitoneally and (s)-DIIPA

was given intraperitoneally into the mice beginning from 6-8 hrs ((s)-

DHPA group I ) and 4 days ((s)-DHPA group I) after virus inoculation.

The dosage of (s)-DHPA was 100mg/kg/day for 7 days. In the control

group, the infection rate of suckling mice was 86.96%, while that in (s)-

DHPA group I was 44.44% (X=9.74, P<0.005) and in (s)-DIIPA group

II, 55.17%0o (X==6.08, 1'<0.025). The difference between the (s)-DtIPA

groups and the control group was statistically significant. However the

infection rate between the two (s)-DHPA groups was nearly the same. These

results suggested that EHFV replication in suckling mice be effectively

inhibited by (s)-DHPA. In cell culture, the viral antigen expression and

the viral titer of infected-cell culture-medium lessened when the concent-

ration of (s)-DIIPA was loo00g/ml and vanished when the drug was 50opg/

ml. The inhibitory effect of (s)-DIIPA was about the same in both EIIFV

J10 strain and EHIFV Hunan 79 strain. The These experimental results will

provide some reference to the research of new anti'iral drugs in the trea-

tment of EtiF and other viral diseases.
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P-18 EXTRACTIONOF EFFECTIVE PARTS OF

ALTERNANTHERAE' PHILOXEROIDES GRIBES AND ITS

INHIBITORY -EFFECT ON EPIDEMIC HEMORRHAGIC

FEVER VIRUS

Yang Zhan-qiu, Chu Bao-lean, Chang Min-ying, Hu Zhen-jiao

Virus R.-sarch Institute, Hubei Medical College, Wuhan

Liu Yan-wen, Wang Guo-zhen, Wan Ming, Wu Xiao-ling

Department of Plant Chemistry, Hubei Chinese Medical College,

Wultan

Several Parts of alternantherae philoxeroides Gribes have been extr-

acted by lead-soline sedimentation and double phase solvent extractive

technique and its inhibition effect on epidemic hemorrhagic fever virus

(EHFV) in vitro were studied. Antiviral effect for the herb drug is on

the basis of whether or not EHFV antigen in infected cells and its sup-

ernatant were reduced by an indirect immunofluorescence assay and

ELISA. Results showed that extraction NO 3 from the lead-soline

sedimentation technique can clear inhibite replication of EFV in

Vero-EG cell cultures. The inhilttory concentration is 20ug/ml. Where

so the inhibition effect of the extracts of petroleum ether, ether,

ethyl acetate from the double phase solvent on EHFV were 60ug/ml,

200ug/ml, 200/e11 respectively. Antiviral effect could be increased with

drug concentration added. Bat n-butanol, ethanol extraction and water

remainder were no effect on the EHFV.EHFV can not be directly killed

by this drug. Results abov4 indicated that the effect of alternantherae

philoxeroides Gribes on EIIFV was associated with its effective parts.
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P-19 The Study ol ,Casels Possibility Dpistribution of

Epidemic Hemomhagic Fever(EF)

]in Miao Zliou Zhu Jia Aj, IBao Qing Bin ;'Li Yong Tai
Anti-epidemic Station of Suizbou City, H-ubei

It was proved that EHF is sporadic or Clustering but there is noreport on using statistical method to fit the familial aggregative of
EFIF. Using Poisson distribution (PD) , negative binomial distribution
(NBD) and logarithmic distribution(LD). We analysed the theoritical
distribution of 99 Cases of EHI' in the infectious area of Suizlso-
be fitted it with theoritical (requenee of PD. the City. To esult
was good (x'=0.54. P>0.05), Also, to he fitted it with NI3D and LD,the result showed Significant differences in both NIJD (x = 5.83.P<o.os) and LD(x2 

= l0g 50. P<0.05). The result shows that case's di-stribation in infectious area of SuiZhou City is highly discrete and spo-
radic by our statistical method.
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P-20 STUDY ON EPIDEMIC PATTERN OF WILD RAT TYPE

EHF IN SHENGYANG AREA

Zhao Tieqiang, Yang Janian, Fu Rongbca, Wang Yin;giu

Liaoning Provincial Health and Ati-epidenic Station

Na Dayong, Ei Xiaohn-, Gu Yongbra, Fan Yapirmg

Shengyang Infections Hospital

Through the analysis o: the material about EHF in Yihong suburb

and urban of shenyang, and the investigation of epidemiology, clinical

medicine, serology on 50 cases, we know that EHF in the suburb was

similar to that in urban in the character of epidemiology, clinical

medicine and serology, the epidemic pattern was wild rat type(cl-ssical

tfpe) which was obvious difference with domestic rat type EHF in Jin-

zhou area.This study will provide an importau: basis for the research and

prevention of EHF in the future.

(l)Epidemiolgy:

Since the cases appeared at Yiuhong suburb in 1975, the incidence

of EHF has been first in Shenyang and was 48.45% of the total cases

of the whole city over the years. Over the year,the flucture of incidence

rate was 2.95-89.72/100,000, and the flucture of fatality rate was

1.73-6.56%(the average was 2.94%). After occuring the epidemic in

1981, the suburb became a steady epidemic source area, the flucture was

0.02-39/100,000. Most epidemic season was from October to December in

the town and countryside. Young adult was commonly involved. Peas-
ant were frequently suffered in the countryside and the worker in the

city. Male and female was in a ratio of 4.68:1. The inapparent infection

rate of the healthy population was loir. The source of infection were

apodemus agrarius, cricetus barabensis, Rattus norvegicus and family

soricidae in the countryside, and were Rattus norvegicus in the town.

Infection factor involved including field activity, harvest and so on,
contacted close with rats and ate the food contaminated by rats, or
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izhled the drat particles of -Ats excree by rats. Howiver, -the infec-
tion ~roate reain to td,

(2)cliziral Medicine
Mfain cliniczal =ptozsof EHF case were fever, hc:=orr-hage and

kidney iconn-~There were A-sxype (wild rat type) and R type (do~nestic
rat type)EHF in the town and countryside of Shengyang, ba-t both
were't obviou-s difference in clinical mnanifestation,; Whether A type

irecewas simsilar to R type fin Sheagyang area remnains to proved,
ClinicalI syptos of EHF cases of shengyang area were obviou-s differe-

ace comuparing with dosneatic rat-type EHF at Jinzhoz area. The formaer
clinical syzmptoms were the disease -comi=g on abruptly, the main

symptoms were 'three red mnanifestation'c, 'three pains'and could pass

all 5 clinical stages. Higher incidence rate, continuing longer time,
more scrious symptom and- higher fatality rate were obvions difference.
So the EHF cases of Shengrang has the clinica-l characterization of
wild rat type.

(3Scroloxyz
Using HI detection,. there were A type and R type EHF serologic:

pattern in the town and countryside of Shengyang. A type was 77.1%

and R type 22.9%. A aidR-type were similar in ratio in the town and

couzaryside. The GAIT of two types were also similar.

The distribution of EHF case HI antibody of every clinical stages;

The positive rate of HI antibody was 18.5%/(GMT 1.7) in the fever

stage (the average was 4.7 days). The positive rate of HI antibody and

GMT was obvious increasing after the align stage (4-fold or more than

fourfold increasing). The statistics analysis shows that the distribution

of HI antibody of every clinical types were no obvious difference.
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P-21 Investigation on The- History and Present State, of

The E jdemic Heni.rrh gic Fever in Tian-Men County

Xiang Yang apd Zo4 Ch u Fan

Tian-!ea County Antiepidemic Station, Hubei Province

Over the 20 ye;rs, the Epidemic Hemorrhagic Fever (EHF) inciden-

ce in Tian Men county was divided into three phases, showing a trape-

zoid rise. The area with the highest incidence had the tendency that the

disease gradually spreade4 from the east to the west. The eastern lake

area w s the primary infections foci. The lake area reclaimed and the

farmers flowing cautsed the epidemic foci spreading. Bursts along Han

river formed over the years turned into sand region, which was very

suitable for Apodemus agrarius. EHF introduction made it a comparatiT

vely steady high-risk area.

At present, the incidence of EHF is clearly composed of three typesz

namely high, medium, and low. Different rat density, EHF virus

(EHFV) carrying rate and rodent species compasitiou which
result from different topography soil texture and vegetation are the
main reasons to the three types of disease distribution. Apodemus agr-

arius and Rattus norvegicus are tue chief sources for EHF infection

in our county.The frequency of contacting with mice and it's contami-

nator is interrelated with the disease attack. The year incidencc rate

has a direct relation to the rat density in September and October, mice

EHFV carrying rate in 2 months ahead of the outbreak peak, the total

grain output as well as deratizaton during Autumn and winter in the same

year.
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0-22 A-DiscoVery 'of'. RAbbit:rifection inw the EHF

eindemic lb-Area. of- Yiibian. of iilii6 Provin6e

and -isolation -of -EHF Viruses from Rabbits

Han Hou-zhe, Huang Yong-cheng; ' 36 chang-pu*,
-R'en Doni-xuan; Li-De-ziu; CuL Hua*

13-straizs of'EHF virus were isolated from brgans of 4 infected rabbirts
entrapped from the EHF endemic area in YanBiani of Jilin Province, Among
them 3 strains isolated by intracerebrally into suckling mice were systemat-
ically identified. These strains were used as antigen to test the paired sera
from the EHF patients and convalescent serum of the infected rabbits. The
test showed 4 fold or more rise in antibody titer. but the strains used as
antigen did not react with eera of normal person's and sera of reovirses ty-
pes 1-3. Antigenic analysis of these strains were carried out using indirect
immuno -fluorescent antibody technique by EHF McAbs. The resuits showed
that JRi, JR2 andlR3 strains isolated from rabbits belonged to EHE virus
Apodemirs type.

From YanBian Medical college
'From cbangcbun Institute of Biologic products
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P-23 -Antibody ,Respnse -to, Antigenic, Polyp~iptides of Two

viruses, ,Causi ng ,Ipi demi6 Hemiorrhagic Fever-

Yang Dongliang, Li Fang-lie,

shen 1-an-xin Yu zhi-qun, ;ong pei-huei.

Hio Lian-jie

'Depart zent-ofn nfect ious Diieates,Tongji Hospital, Tongji

Medical University, Wuhan

The e"',-igensc pqlypeptid es of two epidemic hemo rrjmgic fever (EHF)
virus -e s Isolated .. om A. agrariusi and -R. norivegicus were compared using

mmu~uwtii' ichniqe." a , _r~uits herie indicated -that there were

slight d-Ifferenc e betiez the mpp~irent molecula r woigltof the antigenic
pbolypeptiJes of these two viruses detected with ralbit sera and sera of

EH 'aent It was found that, the.60id anigenie polypeptide of two viruses
could- bc-d 5.tsed it o EsIpaitscolleced, ircm differ-itt area
in-China-ssch ns:-Hbei,_AahuI,-Inansilin -ansd shanxi Province. This
resut sugfted thiat tho-96-KEff ~s~a -.ob'pcptidQe riht be the mnain

ant igenic compoflant-ami-t5F _ue.ei nL~ -_-.umoral immun' tog-
ical re~sis Ce on-tho other Y'dv-L.--r Ind etween EHF viral
polypeptides specific lgG antiody positive utlto- ditoorW with immunoblo-
tting and clinical manifestion of EHI pateints were also mentioned and

discussed.
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A

7 ,P-25 Studyontfie; Dtectibh, : -Rattus Confdcians, _HF

Atib6dy .and Its Serot6tcq Typeby/i gglutifiton

-zLi.i nci*e L in-n Ai pidtnsk -tation

- -- -srd~r- to . =-nis~ pattern 4 [EI-IF. ive used -hemagglutinin

ant-ge-P oF-.ditiis hrrius(W0 .,pe nn-- 2 ,itus novegicus (R) type
of EHFV to detect EHF antibody naturally carried by Rattus norvegicus
in epidemic area. The infected rats were then divided into several groups

accoidifig to the results. The riort is as follows.
Using-A type and R type hemagglutinin antigen to detect HI antibody

of 31 sera from R.ftus norvegicus, we found that 5 samples
were negative, all other 26 were R type not A type and were defined as
dorie'stic-iai type; -The-resul-.lof detection accord with rat species. The
positive rate of HI atitbody was 83.96% and IFA was 87.10%, the
coincidence rate of these two kinds of method was 96,8%. The geometr-

ical mean titer of MI was 84.76 and IPA was 453, both were direct corr-
elation. HI antibody titers were low as the report of Taka Nashi.Y.

This simple and effective method is suitable to countryside anti-
epidemic station to investigate EHF infection source. It can substitute

for IFA in investigation of EHF animal host and seroepidemiology. It is
more simple and economic than IF, and the test result is observed with
lesz error and needn't fluorescent microscopy.
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P 26- Epidemic H efi6kagic, Fever: Inhibitoh.

-- Hemagglutination,-Antibody: Type-aid -Clinical

Features

SK YUj YR GONG,-SB CHEN and DY YI

The First, teaching hospital of Jianxi. Medical College

Sx Liu Gao

An Prefectural Hospital

112 pairs of serum sample from patients with EHF, who came
from Nanchang and Gao An area of Jiangxi province, were tested for
inhibition hernagglutination antibody. The results showed that there were

62 cases of A. agrarius type and 50 cases of R.norvegicus type distribut-
ing to above two areas. According with clinical analysis, A.agrarius type

infection were mainly associated with severe cases, while R.nouvegicus
type aid with mild cases(out of 30 severe cases, 30 of them were A type
and among 40 mild cases, 34 of them were R type). Furthermore, there

were more cases with serious complications such as renal failuie, gastro-

intestinal hemorrhage etc in A type EHF infection.

Because that R.norvegicus may become A.agrarius type EHF virus
carrier, determination of serum for inhibition hemagglutination antibody

type in EHF patients may be valuable for clinicians as well as for epi-
demiologists.
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P-7 WHFkS -IN' SLOVENIA-NORTH WPART OF YUGO -SLAVIA

T. Avsic Zupanc', B3. Ci7man, G. vander G;roen3 , M. Likar',

1 lnstitute-cif 'Microbiology, Medical Faculty, Liubliada

i Department of Neohrology, UKO 1,jublianra, Yugoslavia,

3 lnstitute~of 'Tropical Medicine, Antwerpen, Belgium.

In Slovenia, North-Westen part of Yugoslavia 20 clinically documented

H-FRS cases were serologically confirmed so far. Previously l-FRS
was reported in thle Southern part of Yugoslavia. The prevalence of
antibodies type IgG against different hantaviral antigens was demonstra-
ted in human sera by lEA-test. Three different reactivity patterns were
observed. Majority of the lEA positive sera were confirmed by the
W~estern-blot method. 1-antaviral infections was examined in small mam-
mals captured in natural foci of HFRS in Slovenia.

Both, hantaviral antigens and antibodies were demonstrated in C.
glareolus, A. flavicollis, A. sylvaticus and M. musclus by using IFA and
ELISA-Methods. We report a successful isolation of a new hantaviral
strain from A. flavicollis.
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28-INtAAN- ,AND -LEP-T,6OfP IRAi, ANTIiES -IN'

RODENt CONTROL PERSOdNNELIN_ ROME.

NuiM.*-, Amaddeo D'. *,-'Costa M.-, Cristaldi ;M,*

Mlontebaroc6i, WI-
*Dept.1, Tropical Diessand *Aia adHman B~ilogy,
lst- uisiv~isit&, of R~hMe; 'Institute Animial' Pro-pisylaxis,

Rome, '5 DisinfestatinCenter, USL RM/10,City of Rome.

*Leptoiidiis has beens recordesd in Rome since 192-2 as '"Febbre dei

Fidihif6li" (Riverside Ihabitants Fever), while 'I antavirus infection

wai & 6jnjsed only in 1984, When the presence of Hantaan antibodies

*1ii ree6rd6d for the first time among Roman inhabitants (2.5%). Fur-
tls~rmbre, W6 have demonstrated that Hantaan or closely related virus

(Seoul serotype) is established among rodents in Rome. Both species of

rodents belonging to the genus Rattus wvere positive for flantaan s.,tibody

(~%of R.rattus And 52% of R.uorvegicus) as well as Mus domesticus
(j'6%). From these rodents a iew strains of Leptospira have been isola-

ted: L. ict~robiaemorrliagiae is prevalent in R. norvegicus (46%) and L.

ballum in M. doniesticus (30%). Subseqjuently, a survey on the prevalence
of Hantaan and Leptospira antibodies on mansuologists and rodent contr-

ol personnel was performed. None of the 66 trappers studied (using the

indireect inimunofluorescence test) had detectable liantnan antibody,
while only 2 out of 20 maammologists presented antibody at low titer

(1:32. For leptospiral antibody the microagglutination test (MAT) using
live Leptospires as antigen was performed. 14 oat of 66 trappers, or 21.2
per cent, had antibodies (titer 1:50) to various Leptospira serovars: L.
icterohaemorriiagiae in 12 cases, L. hard jo in one case, L, bratislava !n

one case. On the contrary, no marnsmologists showed positivity for any
of the 16 serovars used. Results showed unexpected different antibody
patterns for Leptospira and Hantaan visus in the two groups studied. The
environmental risk factors could justify the high prevalence of leptospi-
ral antibodies in the field workers (trappers). while continous laboratory

contacts with rodents explain the presence of Hantavirus antibodies in
niammologists.
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P-29 SEROLOGIC EVIDENCE OF HANTAVIRUSES IN

ITALY: SURVEY ON PATIENT AND RODENT SERA.

Verani P., Nicoletti L., Montebarocci NJ., Selvatori M.,

Lombardi M.. Leoncini F., lBartolozzi 1). and l3alducci M.

Laboratory of Virology, Istituto Superiore di Sanita, Rome; Dept.s

of Nephrology and of Infectious Diseases, S. Maria Nuova Hospital,

Florence; Epidemiological Investigation Unit for Viral Diseases, Toscan

Region, Florence, Italy.

Sera from patients with nephropathic febrile illness were selected

for testing for antibodies against Hantaan (HTN) and Puisala (PUU)

viruses. This was done by means of indirect immunoCuorescence antibody

technique (IFAT) on aceton fixed Vero E6 cells infected with IITN or

PUU viruses.

In 14 patients, antibodies to one or both viruses were detected. An-

tibody titers in sera of these patients did not gise a clear s idence of

infection with one of the two viruses tested, suggesting the possible

occurrence of related but as yet unidentified serotypes which circulate in

Europe.

Epidemiological data suggest that a focus of HTN related virus could

be present in a rural suburban area in the province of florence. In the

areas of possible infection of patients, some rodents (mostly rats) were

trapped and examinated by immunofluorescence for the presence of anti-

bodies to HTN and PUU viruses and of specific antigens in the organs.

Antibodies to PUU virus were detected in 8 and to JITN in 16 out of 22

tested rats. Antigens reacting Nsith PUU and/or HTN human sera were

detected in lungs, spleen and kidneys of 8 out of 17 rats.

A serological survey was performed by IFAT on 197 sera from wild

rodents (Rattus norvegicus, R. rattus, Apodemus syl aticus) trapped in

different regions of Italy. Antibodies to PUU virus were detected in

5.8% of A. sylvaticus, 14.6% of R. norsegicus 4nsd in 9.1% of R. rattus

examined.
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P-36 -AEMO RRHAGIC'FEVER WiTHRENAL SYNDROME IN SR

SLOVENIA- EPiEIOLGICAL CHARACTEISTICS,

Kraigher Alenka, Marko Kovacevic, Dunja Piskur-Kosmac

Department of epidemiology University Institute for hygiene,

epidemiology and laboratory diagnostic, Ljubljana.

Haemorrhagic fever with renal syndrome has been present continually
in SR Slovenia since at least 1952. After the outbreak of the disease in

1986 ir one of the regions of Jugoslavia the retrospective study was sta-
rted with special attention to the danger of spread of the disease to our
area. The size of the problem and the distribution of the disease is

presented to answer the epidemiological questions particularly with
regard to the transmission, virulence, professional risks of the disease

in man. We recognized at least two natural foci and identified rodents
as reservoirs of the infection. The disease affect persons in the age group
of 20 to 50 years. They are excavators, farmers and workers on duty
at field. The determination of the seroprevalence needs further study.
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P-31, HFRS, Virus'Infectibn .in Gdnetically,,Athymic Nude
,Mice' With NIH. Background

Wang Jingyi, Yang Wei-song, zhang Wei-bin

Bai Xie-fan, Tang Yong-min, et al.

Department of infectious Diseases,

Tangdu Hospital, Fourth Military

Medical College of PLA, Xian.

Athymic nude mice and phenotypically normal littermates (PNLM)

with NIH background were infected with Hantaanvirus (Strain 76-118).

The animals developed lethal infection between 11-20 days after inoculation.

The mortality rate was 100%. l
4

iataviral antigen was detected in brain,

lung, livet, spleen, k;dney of all clinically ill or dead nude mice, meanw-

hile obviouq histopathological changes can be found in these organs. The

,-us titers of tfie brain tissues of nude mice reached to log 4.5/0.02 ml

(LD50), log 5.45/0.02 ml (LD50) at 6, 14 days respectively after inoculation,

contrary the serum fluorescent antibody titer is low (1:80), even disappea-

ring. In contrast, PNLM did not contract the disease, all survived with

high serum fluorescent antibody (112560), And viral antigen was not found

in brain, and visceral organs of PNLM, These resultes indicate that cellu-

lar immune play an importent role in removing virus, and Hantasirus

might directly cause tissue lesions in HFRS of mice. These data might

contribute to the studies of the mechanism of immunity and pathogenesis

of human HFRS.
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P.-32 Reversed ;Pakssive Heiiioaggiutinaition Inibition. (RPHI)

for Eafly-,Diagposis-6f Epidemhic H~iiiorrh'ajic Fever(EHF)

Liu pei-qin, YianYian, Xu Yian-Pin,
Chen yiu-qi,, Tao Yi, Liu Yun-sen etal.

Jiang Xi Medical' College,

Reverse passive hemoagglutination inhibition (RPI), in which sheep

blood cells were sensitivited by monoclonal antibody against BEIIF irus,

was applied to detect the speitific antibodies in sera front EHF patients,

or the early diagnosis of El-F. Results indicated that it was a specific

method for serological diagnosis, with high sensitivity and specificity.

RPHI could be performed simply and rapidly, suitable to be used at hospi-

tals in rural areas.
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P-33 Value Comparison of McAb-RPHI with EISA-gM

Assays to Diagnose Epidemic Hemorrhagic Fever

Fit Chong-quart, Wit Zi-qiang, Miao Yozg-li=.

Wu Ynan-long. X= Xim-fang

W~uhan Infectious Deseases Hospits.I

Serum antibody of 34 specicncs obtained from 26 patients with epid-

emnic hemorhagic fever (EHF) was detected by McABl-reverse passive

hemagglutination jahibition (NicAb-RPHI) and capture ELISA-lg.% assays.

Among of them, 31 semples were same in both positive and negative~

results by two assays, the coincidence rate was 91.18%, After raling ont

the 6 cases of misdiagnosiry (2 cases of typhoid anud one of ictern-s hep-

atitis A, one case of klebsiella pneumonia septcaemia with damages of

multilateral visceral and one case not determined) The positive rate in

McAb-RPHI and ELISA-lgMt was 96.4% (27/28) and 89.3% (2-5/28) resp-

ectively, X'=0.269 P>0.05. In the 3 case whose NfcAb-RPHI were

positive and ELISA-lgM was negative two of them had typical symptoms

and clinical courses of El-F and one of them atypical EHF patiens.

8 paired sers specimens were detected by \fcAb-RPHI and serial twofold

increase can obtained. It was nociced that these methods were

specificity, easy to operate and fast to obtain result,. and early diagzosis.
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P-34 RESEARCH OF THE INFECTED NIH

NUDE MICE WITH EPIDEMIC HEMORRHAGIC FEVER VIRUS

3ma Zhao-hzng Dan Xi-liang

Research laborator-y of Epidemic hemarrhagic fever, lining

MNedlczd college, lining, Shandong PrOovice, China

The NIH nude mice were attacked with Epidemic hemorrhagic fever

virus (EHFY, Shacdong Jining-84 tin strain) in different pathes and doses.

Between them, the mice were infected in intraperitoncaltg and subcntaneoustg

to show the phcenmenous. rhere are listlessness, hypozctivity, reduction of

food-intake and swelling of external genitalia from fire to seven days.

After injection more than seven days, the thorax, doysum and abdominal

wall of the mice were found with hemorrhagic spots, then the spots turned

to ecchymosises. Due to stasis of blood, one mouse whose tail one third occ-

uring violet-Black necrotic plaque was killed b. We gave an anatomy

to take out many tissues for study. We detected correlatire antigen of

EHFV with IFAT in the kideny, lung, brain, liver, spleen and skin of

the mouse. To detect Bungaviral granule with iminuno-electron micr-oscope

in the liver and kideny of the mouse. WVe used suspension of lung to

inoculate Vero-E6 cells. After tuelve days cultivation we isolated out

EHFV.

These results demonstrated that the NIH nude mice are quito sensitive

to EHFV and with symptoms in a short period. We could directly see hemo-

rrhagic spots and ecchymosises on the skin of mouse. This new Rinding-

offers the possibility for producipg pathogenic animals' models for

study pathogenesis of EH1li, r~acach of treatmevnt, transmitting test and trit-

uration of vaccines.
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P "i5 .A W sUBS"RATE -FOR IMMUNE ENZYME

-STAINING :ASSAY OF EHFRS. VIRUS ANTIBODY,_

Jin Chao-han Dang Xi-lian

Research Laboratory of Epidemic Hemorrhagic Ferer,

lining Medical College, Jining, Shandong province, China

To detect anti- EHFVAb x-ith IESA, we have used slides of vero-E6
cells infected with EHFV (Shandong Jining 84- Liu strain) and designed

a new substrate reagent, for- coloring of IESA. The reagent is composed of

benzidine-sob. nitropasside and sulfran yellow. The cell nucleus have been

stained red and the antigen- antibody complex blue in the cell plasma.

Blue granules of antigen-antibody complex we have seen arranged regul-
arly along cell membranes, forming sharp background of red with blue

under light microscope. To compare with IFAT, the detection of 107
serum samples obtained from EHF patients was 88.79% by IESA and

89.96% (P>0.05) by IFAT respectively. The anti-EHFVAb can be dete-
cted by our new method on the second day of onset. The positive rate

was 90.91% on the 5th day. 51 healthy persons and 69 cases with other

diseases showed negative reactions. The method is sensitive, specific and

simple.

127



P-36 Prelihniii-Stdyon Se!iOlbgidaf ~iAg9sis-,bf
Epidemic, Hernforrhgic :Fe-ver Wui fi AMi nib lot Test

Yang Doug-Ihang, Yu zhi-qun, Li Fanig-lie, shen-Han-xin,

Hao Liau-jie

Clincal lmmuuology-Uiiit, Tongii Hospital, Tong~i Medical University

lmniunoblotting technique has been employed in-serological diagnosis'of pateints

suffering from epidemic hemorrhagic- fever (EHF) and- a ner immunologcal

methods called'Nliniblot has been established. Electrophoretically separeted

EHF viral proteins were tr'asferred onto nitrocellulose, and the position of

the 50kd polypeptide was determined with McAb A35. Pieces of about 3

square mm of nitrocellulose bearing the diagnostic proteins were incubated with

sera of EHF patients and suhsquently probed with peroxidase-conjugated

antibody to human IgG. Experimental results demonstrated that the specificity

and repeafability of miniblot wvere well. The positive rate of miniblot and

immunofluorescent test were 82.85%, and 81.71% respectivly when used to

detect the EHF specific lgG antibody in 175 sera of EHF patients. It was

suggested that this simple and practical technique could be recommended

in serological and epidemiological study of EHF.
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P-37 Prelimin-ary- Study -on betectiobi of Soecific 1gM

Antibody of, Epidemic-H W orrha -ic. Fever ('E4 ) by
L Ab-EL ISA

Han, Lien-iie, -Yang-'Dongrliang, sbngpei-hwei,
Li Fang-he, 6hen Long-bang

Department of Infectious- Diseases, Tongji Hospital,

Tongii Medical University, wuhan

The Labeled Avidin-Biotin Enzyme Linked Immunosorbent Assay

(LAB-ELISA) has been employed for the detection of specific 1gM

antibody in 66 patients suffering from EHF. Experimental results demons-

trated that 1gM antibody titer range detected by LAB-ELISA and Enzyme

Immunoassay (EIA) was 1:1000-1:12800 and 1:20-1:640, respectively. The

positive rate of LAB-ELISA xas 95.45%/ and 84.84%. of ZIA. The results

obtained showed that the repeatability of this method was well. The

specificity of this technique was proved inhibiting test and 2-Mercaptoe-

thanol method. This technique could be used in rural area.
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P-38 STUDY OF T!E IMMUNE' C OPLEX4INPERIPHERAL,

POLYMORPHONUCLEAR LEUCOCYTE FROM EPIDEMIC

HE!MORRHAGIC FEVER ;PAIENTS.

Postgraduate, student:. ShanwQing

Directer: Zong-'Ting-Yi -

Department of Microbiology, knuiu Medical University

Zhu Xian-Xiu, Gao Chong

Dept of Virus, Samitation & Antiepidemic Station, Hwainan

Peripheral polymorphonuc!ear leucocytes (PMN) from 18 cases of
epidemic hemorrhage fever (EHF) were examined for intracellular immune

complexes (IC) with double staining immunofluorescence assay. Immune

complexes, dispersed in the form of granules or patches, were found in

the cytoplasm of PMN, while in some PMNs EHF virus antigen (Ag) or

human IgG might be observed respectively. During the febrile-hypotension

stage, Ag*-PMN (79-93%A) were more than IgG*-PMN (40-70%) and the

immunofluorescent intensity of the former was also slightly stronger. As

the time went on, IC*-PMNs were decreasing gradually, meanwhile the

IgG*-PMN might be seen somewhat more than Ag*-PMN. By the time
of polyuria or convalescence stage, IC'-PMN were hardly discovered or

even disappeared. The difference of IC*-PMN % between febrile hypot-

ension stage and polyuria or convalescence stage was significant (P<0.01).

The rate of IC*-PMN was synchronous with the level of circulating

immune complexes.
The interaction of PMN and IC was evaluated in vitro. Artificial

immune complexes, made of EHPF virus antigen and convalescent serum

from EHF patient, were used to determine the phagocytosis of healthy

human PMN. The result showed that the phagocytic rate might be 100%

approximately. The functional test was carried out as follows: after

incubating artificial IC with PMN from healthy donor at 371 for 20 mins,

PMN response to opsonlzed zymosan (OZ)was evaluated by chemilumin-

escence assay. It was clear that the activities of PMN were inhibited by

immune complexes in accordance with he concentrations of IC used. It

was suggested that immune complexes may interfere the functions of

PMN in EHF.
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P-39 STUDY- ON THE DYNAMIC CHANGES OF PMN.

FUNCTIONS FROM EHF PATIENTS

Liu Lian

Department of Microbiology, Anhui Medical University

In 1985-1987 the-dynamic changes of PMN functions from 49 EHF
patients -wre-e studied. It *vas~shown that 'the ch -emotaciic, phagocytic
and oxidative metabolic activities of PMN from EHF patients were
obviously impaired in accordance with the-phase of EHF.

The results of 32 cases studied in 1985-1986 -were, as followrs, (1) The

chemotactic and phagocytic activities significantly decreased in the feb-
rile and oliguria phases and recovered gradually to normal since the
polyuri phase. (2) The oxidative metabolic activities of PMN measured
by NBT reduction test were-found to be impaired slightly in the febrile
phase, then impaired furthermore and till the convalescence phase it
maintained at a lower level. (3) No correlation was found between the
impairement of PMN function and the severity of the disease.

The chemiluminescence (CL) of PMN from 17 EHF cases was meas-
ured in 1986-1987. The results showed: (1) In the febrile phase, the peak
CL of PMN from ElF patients was higher than that of normal (P<0.05),
while the peak time gave no significant value. (2) In the oliguria phase,
the peak CL dropped markedly and the peak time lengthened. (3) In the

polyuria and convalescence phase, the CL response returned to normal
and the peak CL appeared somewhat higher. It seems that the PMN-CL
excited early, then significantly impaired in oliguria phase, and gradually
recovered to normal with so e compensative elevation of peak-CL during
polyuria and convalescence phases.

The mechanisms of functional impairement of PMN from EHF patients
were studied. It was revealed that there were morphological and ultrastract-
ural .hanges in the PMN from EHF patients. With double labelling imm-
unofluorescence technique, specific IC, EHF virus or specific antibody

might be observed in the cytoplasm of patients PMN. In vitro studies,
CL response of PMN from healthy individual, treated with artificial
specific IC for 20 minutes, appeared to be inhibited. It was suggested
that IC may be one of the interferring factor for PMN functions in EHF.
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P-40 M6rphologY and- Lcalization -6 Virus--Afti ien. f .-

the -Atypical TLym~hocqtes ind- Their -Aisbciation

with the Clinical Course of EHF

Tang Yougming, Yang \Veisong, Zhang yinghua

Department of -Infectious Diseases, Second Affiliated Hospital

Lidt jian, Wei Zhengqian, Li Xuerong

Electron Microscope Department, the Fourth MilLitary Medical

University, Xi'an
The PAP immunostaining, scanning and transmissive electron micros-

copy and conventional hematologic assays have been used to study the

blood lymphocytes of 51 cases of EHF patients. It was found that the
morphology and composition of atypical lymphocytes (AL) changed regu-

larly in the different phases of EHF. In early febrile stage, the number

of AL was relatively low, and composed only of irregular type of AL.
Under electron microscope, this type of cells showed obvious ultrastruc-
tural damage; the virus particles in diameter of 100 to 120 nm were obs-

erved within the enlarged cisterna of golgi's complex and RER. After

the third day of illness, the AL percentage increased rapidly, with its

maximum of 39%. The morphology of AL appeared multiple,- but the main
type of AL was of monocytoid. The appearence and disapearence of the

AL were consistent with that of Clinical manifestation. The ALs were

seen to have lymphoblast or plasmocytoid feature ultrastructurally; part

of lymphocytes, both E-rossette forming and non-E-rossette forming, were

showed to have spear-liked microproject density distributed on the surface

membrane; in the sam6 cases the active mitogenesis was seen under light

microscope. As to PAP staining for cytoplasmic EHFV antigen, the cases

with EHFV' lymphocytes accounted for 60.8%. In the positive cases, the

EHFV" lymphocytes accounted for about 20 to 30% of the total cells.

In the cases prior to the fifth day of illness, Part of ALs were strong

positive for EHFV antigen. In this study, we showed that the AL can be

infected by EHFV, and the ALs were heterogeneous, some of which may

represent the abnormal immunologic responses in the body.
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-P-41 Study.'On, T'L.C Subtypes-.'iln Patients With

Epidemicn;HemorhagicZFbver

Qu Yin Qin, Li Yeug, Kang Yong, Liu Qing Cheug

Department Of Infectious Diseases, The 3rd Affiliated

Hospital Of The Chinese Medical University, Shenyang

The distribution and the alternation of subtype T.L.C in the perip-
heral blood of 30 patients with epidemic hemorrhagic fever were of served
for 48 times by ABC ELISA method in which McAb was the first antib-
ody and the antibody of horse against mouse was the second.

The results showed that there was no obvious difference between the
patients with IHF and the control on T3 cells in peripheral blood (P>
0.05). In the same way, T4 cells and ratio of T4/T8 were obviotly
decrased (P<0.05, P<0.01, respectively) and T8 cells were obviously
increased (P<0.01).

The alternations of the various subtype T.L.C in peripheral blood
were striking in oliguria phase of EHF patients except convalescence
stage.

These indicated that the obvious alternations of subtype T.L.C in
patients with EHF were present and that they were correlated with the
severity of the disease and that they played an important role in patho-
genesis of EHF. The study provided the theorial basis for therapy.
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P-42 DtEtTIONWAND -IfTS1 SJNIICANC OF lNTERLEUk1N..2

(L-2) IN- MtHEPA 11NTS With'.Epidemic Heriiorrhagic

Fever

Xu Jing-yao ,Liu Qing- cheng

Dept. of Infectious Diseases, The Second and

Third Affiliated Hospital, Chinese Medical

University, Shen Yang

laterlcukin-2 (IL-2 ) is one of the most important elements of thehost's immunoresponse and immunoregulation against infections. In thisstudy, we have measured the IL-2 activity of TV cells from 27 patientswith epidemic hemorrhagic fever (EHF) in various clinical phasesand 32 healthy subjects as control by colorimetric MITT assay.The resul-ts show that the IL-2 activity of T cell from EHF patients significantlydecreased (P<0.01) in both febrile and oliguric phases and alsodecreased (P<0.05) in polyurie phase and returned to norsnal(P>0.06) in convalescence in comparison with controls. These findings denmoastrate that tile decreasing degree of thle IL-2 activity is consistentwith the severity of clinical phases and indicate that they are relatedto the disturbance of cellular immunity in EHF patients; and probablyprovide a treatment of EHF patients with lL-2.
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P-43 Abnorma/ity! of Suppressor T Lymphocytes Function

in p'atients with Hemorrhagic Fever with Renal Syndrome

Chen Long-bang, Yang Wei-song,Zhang Wen-bin, -Zhu ping

Department of Infectious Diseases. Second Teaching

Hospital, The Fourth Military Meadical College. Xi'an

The purpose of the present study was to identify the functions

of suppressor T lymphocytes(Ts) in patients with hemorrhagic fever

with renal syndrome(HFRS). Ts activity in 62 cases from different

stages of HFRS was detected according to the spontaneous Ts

(STs) function assay described by Gattringer et al. It was found that

STs activity was markedly lower in the febrile phase(-1.22±20.41yo),

lowest in the hypotensive and oliguric phases(-15.33±27.66%), compared

with normal controls(19.77+t24.99%).In the diuretic phase and convales-

cent phase, STs function incresed to the normal level(8.86±21.90yand

29.93134.50%, respectively). It was also noted that the dynamic change

of STs function in HFRS was related to severity of the disease and to

abnormalities of serum C1 level and circulating immune complex.The resu-

lts above suggested that the disturbance of host immunoregulation may

play an important role in the pathogenesis of HFRS.

135



I-44 ROLE .F COMPLEMENt SYSTEM IN PATHOGENESIS

O6FiEPIDIE~iC HE MOR 'RHAGIC FEVER

"Zhang Tiah-ming, J.W. Huggins, Hsiang 'Chin-min,

T.M.Cosgriff, J.l.Smith, J.W. LeDuc, 3. M. Meegar

Virus Research Institute, Hubei Medical College, Wuhan, China.

U.S. Army Medical Research Institute of Infectious Diseases, Fort

Detrick, MD, USA.

Detections of the third and fourth components of complement (C3 and C4)

and a sequencial obse-vation were carried out in 96 epidemic hcmorrhagic

fever (FFI-F)patients. Acording to C3 and C4 contents the El-IF patients

could be divided into several groups: C3-level-decreased group, C3 or

C4-level-increasing group, C3 or C4- level-normal group. Detections of

BUN, serum creatinine, urine protein, creatinine clearance, GOT, GPT,

serum total protein, albumin, plateiet counts, AT-Ill, plasminogen,

white blood cell counts, total lymphocytes, atypical lymphocytes, mono-

cytes, segmented neutrocytes, band neutrocytes were carried out in 96

EHF patients belong to different groups of of C3 or C4 level. It Was

found that each of these parameters had some change in all groups, but

the change in C3-level-decreased group was especially signifirant. Data

obtained showed the degrees of kidney and liver damage in C3-level-

decreased group were severe than that of other groups. The ability of

antiviral infections in C3-level-decreased group was lower that of C3-

level-increseasing group and C3-1evel- normal group. This seemed to

mean that complement system might play an important role in the path-

ogenesis of the epidemic hemorrhagic fever disease.
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P45 Sequential Observation of Viral Antigen in Lymphocytes

of Peripheral Blood of Rabbits Infected with EHFV

.lO Strain

Lin Yulin,.Gau Youxin, Wu Chunmei,,Hsiang Chinmin

Virus Research Institute, Hubei Medical College, China

Rabbits inoculated with Epidemic hemorrhagic fever virus

(FHFV)JIO strain showed that viral antigen were detected in the cytopla-

sm of the peripheral blood lymphocytes by peroxidase-antiperoxidase

(P&P) method and direct (monoclonal antibody) and indirect immunofl-
uorescence assay (IEA) in the period 5-10 days post-infection. The

stronger antigen reaction occurred between 6-8 days post-infection and

viral antigen disappeared after the lith infection day.

Results of the experiment also showed that PAP method were more

sensitive to detect viral antigen of lymphocytes than IFA.
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P-46, STUDY ON THE-BIOLOGICAL CHARACTERS OF

GROUP-PMONOCLONAL ANT IBOD IES AGAINST THE

VIRUS OF'HEMORRHA6ICFEVER WITH RENAL

SYNDROME

Ni Da-shi Tan Fu-lai Zhou Ning Shen H-ong-kai

Anhiti-lustitute of Medical Sciences, Hefei

Chen Bo-quan Xia Shi-rnao

Institute of Virology, Chinese Academy of Preventive

Medicine, Beijing

The antigens of hemsorrhagic fever with renal syndrome (HERS) virus

(Chen strain) propagating in a humsan lymphocyte line were detected by

IFAT using five group-specific monoclonal antibodies (McAb A5, A19,

A25-1, A25-7, A35) which were produced against A9 strain of the HE1RS

virus. The virus antigens in cells gave positive tests as early as 48 hr

after infection when detected with AS, or A25-1 MeAb. but not until 72

hr with the others.

The virus peptides recognized by McAb were analyzed by enzyme-

linked immuno-electrotransfer blot technique followi4s SDeS PAGE. Thie

Al9, A25-1 or A35 McAb gav e specific reaction with So XL) peptide of

virus ni'tigena prepared from tvsenty strains of flantavirus type I and II,

which were obtained from different origins. Ilowvemer, the other two gave

negative results. By mseans of Immnuno colloidal 6old labelling of electron

microscopic technique, the iaclusion bodies (III) in infected cell sho-

wed specdt m reaction onl) A35 McAb. this fact indicates that the antigen

peptide in Ill may be a nlicleocapsid protein (NP). Besides, the convale-

scent sera of I-FRS gave specific reaction mainly with INP.

The A35 NMcAb not only gave spicific reaction with Hant~virus

type I through IV by IFAT, but bad activty of hevssagglutinatimg inhibi-

tion (HI) 112560 and neutralizing antibody 1:128 (100 LD50). Although

A19 or A25-1 could recognize 50 KI) nucleocapsid protein, they had no

activity mentioned above. Thiese tacts suggest that the antigen sites rec-

ognized by the two types of MeAb canl not oc quite the samie.
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P-47 Study on The Early and Rapid Detection for

EHF-Ag-with RFC-SpA Assay

Sun Wan-bang, Zhang Yi-xong, Dong Yang-da,

Ztang H'wei-gnan, Zen Qin-j-se, Ca.H-a'-jia,

Zhang Fu-d1c. Zhang Xin-yi, Ran Lian-mei,

Song X e-=ei

Departments of Microbiology

and Infections Diseases

Znnyi ledical College, Gnizho=, China.

The early symptoms of patients with epidemic hemorrhaic fewer (EHF)

are atypical and there aze many special clinical types. So the diagnosis

is sometimes mistaken for the early diagnosis and prompt treatment of the

disease, we detected the EHF-antigen (EHF-Ag) on the blood-smears of

patients with the rosett formation cells of staphylococcus aurens protien

A(RFC-SpA) assay. The result was quite satisiactory. we report the

summary of the work as follows:

The reagent (EHF-SpA) was prepared from the sera ot convalescent

patients or EHF-antibodies of the rabbits or EHF-McAb (monoclonal

antibody) combined with SpA. The blood smear was fixed by methyl, then

added the reagent of EHF-SpA, and put on the wet box at 371C for 30 minu-

tes. The prepared blood smear was washed twice in sterile distilled water,

before staining with Wright-Giemsa. The blood smear was then examined

under microscope. A lot of SpA adso-bing to the white blood cells,consis-

ting the rosett formation cell-SpA (RFC-SpA), could be seen in the blobd

smear. The positive result is more than 10% of RFC-SpA.

In this study, of 223 patients in %whom EHF-Ag was detected, the

positive rate was 9C.86%, and that of 60 healthy controls was negative. The

EHF-Ag in the blood smear was mainly found in the fitst 10 days of the

dise se, and the high positive rate was in the fever phase to the oliguria

phase of illness. In the first 1-3 days of the disease, the positive rate of

the blood smear antigen was 90%, while the serum antibody was 50%. In

the 4-6 days of the disease, the positive rate of the blood smear antigen

was 90-100% and the serum antibody was 80-90%. From this study we

conclude that it is important to detect the blood smear tntigen by RK-

SpA method as an early and rapid diagnosis.
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P-48 Change in Serum Erythropoietin Level in

Haemorrhaaip Fever with Renal Syndrore

FANG Zi-Az, SHGNG li-Liag

Department of Infections Disese, The 3rd Hospital of Wucban,P.R China

LIU Kang-Zhong, DAI Sui-Tian

Department of Halemotology, The Srd Hospital of W1Vhgn.l'.R China

Measarement of serum erythtopoictin (EP) levei was made on 28

patients (17 male and 11 femaie) of haemorrhagic fever with renal syndrome

(HFRS) admitted in December 1987 to January 1988. All patients met the

national criteria of diagnosis of epidempic haemorrhagic fever without past

history of re=no! di:-zse. Cuntrol EY vaices were obtaincd from 28 healthy

individuals.

Using fetal mouse liver cell culture technique, the serum El' concentra-

tion of fasting blood was measured. In addition, simultaneous determination

of BUN and fib was waade on 17 patients.

The serum EP value of HFRS patients (63=36 mU/mi) uas not

signifiacantly lower than that of the controls (74--36 mU/ml). But the

serum EP level varied markedly with different phases of the disease. It

decreased significantly in hypotensive (39= 20 mU/ml) and oligouric

(34±23 mU/ml) phases -rhen compared with the rest phases of HFRS or with

control; whereas in febrile (83±22 mU/ml) and diuetic (83=34 mU/m)

phases, the EP values of the patients were slightly when increased

compared with the controls.

Necgative correlation between El' and \U, txcept Hb, was found

in the patients under investigation (r= -0.491, P<0.05).

The results abo'e suggest that the paralle' relationship between EP

level and severity of renal damage in HiFRS may be of %alue in the

estimation of progress of the dise' .
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P-49 The, SuccessiveChange of, TXA2 4ndt PG12 in-Plasma,

of Epidemic Hemorrhagic, Fever Patients

Ho Shu-Song.

Epidemic prevention station of district in Liu-.An

Anhuin province

2bang in-Li

105 Hospital of PLA

To reveal the relationship between PGIz and TXB. in plasma and*

the cause of EHF. We collected EUF patients' plasma from 1986 to 1987

and measured successfully their plasma's T.X13. 6-Keto-PGF, level',

-which are stable products of TXA5 , PGI: metabolism respectively.

TXI3,, 6-Keto-PGF,. RIA Kits supplied by the general hospital of

PLA.

N'ormal control: In 19 cases, the levels of TXI3: and 6-Keto-PGF,

are 94±S54pg/ml and l33±25pg/ml respect:' ely. Patients: The value of

TX132 increased in the third day after EHF onset. The peak value was

in the sixth or seventh day. It was high significant difference compared

with normal control (t=13.64 r=35 P<0.001). follow-up, The value of

TXB, reduced gradually. By the fifteenth day it returned to the rsge

of normal. The peak of s-alu.! 6-Keto-PG F:. was slight later 1-2 day

than TXB2. uith high significant difference (t =3.22 r=35

*p<0.005). However, the xalue of 6-Keto-PGFI, reduced more slowly.

Generally, it returned to the range of normal about in 25 days.

* The value of TXB:. 6-Keto-PGF, increased significant during early

attack, the peak %alue was in 6-9 day then, reduced gradua-

lly. All of the ialoe of TXB,, 6-Keto-PGF,. returned to the range of

normal before convalescence and was consistent with serious extent and

recosery speed. There was a good correlation: between: TXI3± and plata

let between G-Keto-PG I'!. and urine %olume. The affection and clinical

sigruificance of TXA, andl PGI2 in EHF will be discussed continuely in

the future.
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P-81 ANTIPLATELET ANTIBODIES IN- HEMORRHAGIc

FEVER WITH':RENAL SYNDROME

WEI Lai and YU Youzhi

Affiliated Hospital of Xuzhou Medical College, Xuzhou, Jiangsu

The plasma autoantibody to platelet membrane glycoprotein (anti-GP

antibod.y) was tested in 55 cases of hemorrhagic fever with renal syndrome

(HFRS). Among of them 34 cases of HFRS patients were also detected

for platelet-associated-antibody (PAIg). Various types of anti-GP antibody

were found in 34.54% of the cases: Anti-GP lb antibody was po,itive in

16.36% of the cases; and anti-GP lib, 12.72% and anti- GPIa, 14.54%/.

PAIg also varied in types and anti-GP antibody was only found in PAIg

positive cases. However, no significant correlation was found between

varied blood platelet count and the presence of the anti-bodies. It

may be concluded that autoimmune reaction plays one of the roles in

the pathogenesis of HFRS.
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P-53 The Quantitative Changes of Platelet Count,

the Levels -of Thromxane B2 and 6-keto-PGFIn

'in :Patieifr with -Epidemuic Hen&rmorhagic 1d F#r

Ou Yang Shiheng, liu-Quan-du,

Liu lian, Dai. Mci-fang, Wu Qiang, Kang liah-ying

First Worker's Hospital of Wuhan Steel and Company. Wuhan.

In order to investigate the, metabolism of arachidonic acid of platelet

in patients with epidemic hemorrhagic fever (EHF), we carried out the

studies on counting of platelets under microscopy, the determination of levels

of plasma thromboxane B (TXB) and 6-keto-PGFi., the calculation of

value between TXB/ 6-keto-PGF,. in 46 patients with EHF, and compared

with that of 32 subjects of healthy blood donor.

The results showed that: (1) The platelet count and. the level of TXB

in patients with EHF decreased synchronously, however, the restoring to

previous level preceded by platelet count as compared with that of TXB-

(2) When the platelet count was declined at low level, microscopically,

there were significant differences in size and shape among platelets and

increasing of megalothromhocyte and dense granules and the enlargement of

of outer capsule, and presence of many pseudopodia; (3) The plasma TXB%

began to decline from the fourth day of disease and reached to the lowest

level at sixth day and restored slowly to normal level at the lth day,

while the change of 6-keto-PGF,. was relatively insignificant in the whole

course of the disease, hence there was change in value of TXB,/ 6-keto-

PGF,. from normally about 1.0 decreases to about 0.5.
There were many reports about the detection of EHFV or its ant-

igen from the bone marrow of patients with EHF, matual disturbance of

riegakarocyte, abnormal reticuloendotheliani and Golgi bodies, occurrence

of specific microtubuloid structure produn .g hypofunction of platelets, The

results of presant study gave the definite evidences of deceasing in platelets

count, abnormal morphology of platelet, and hypofunction of metabolim of

arachidonic acid detrease in synthesis and release of TXA in patients with

EHF. It suggests that in comparing Aith the quantitative and qualitative

changes of platelets, the qualitative changes are more significant than the

quantitative changes.
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P-54 CI-ANGES- 0F PLASMA -AND URINARY- TXB2- G6KETO

-PGFOI.ANb PGE2,IN HERS- WIT -H DIFFERENT PH4ASES

Wang, ui-qiang, .Zo,-Zfien-zhen,. Yu, Dari-ping,

Liu Mfou-cai,- Xie Gui-lan

Department of Infectious Disease.
The FirsuIfespita~of Harbin M'edical College

Pliisma and' uri'nary T'XB2,0'-keto-PG'Fla' and' PGE2 w'ere- measured' in'

20' healthy volunteers and 16 pati-ents suffering from H-FRS' with different

phases: febril'e phase, oliguric phase', polyuric phase' and- recovered, phasr-.
The plasma TXB32 values of HFRS were' significantly higher than that of

normal control and the, plasma 6-ketb-l GFlo values were significantly

lower than that of normal' control'. The'-result suggested that the increase

of plasma- TX132 and the decrease of' plastr.a 6-keto-PGFIa in the early

phase of HFRS' might he related with the wide damage of vascular

endothelial cell. The changes of both TXB2 and 6-keto-PGFIa may he the
reason of the, decreasre of platelet count and other pathophysiologic changes-

in HFRS, such as bleeding, shock. The study showed that plasma 6-keto-

PGFIat were positively correlation with the pletelet' (r='0.45, p<O0.o1).

Urinary TXB2, 6-keto-PGFIa and PGE2 were' all remarkably lower in
HFRS patients than that of normal~control. There' were negative' correlation

betwean' urinary TXB2 and urinary Pi, (r = -. 32, p<0.05)'. Urinary TXB2',

6-keto-PGFIa, PGE2- were MYl positively- correlation with the excretion of

urinary sodium.
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P-56 Changesoetie 'Functions dfiIY6thilimus, Pituitary,

Thyrofd, and' Adrefihl Cbrt'x i EHAF ahd Their

Clinical Significance

Sun Zhi-jian

Department of' infectious diseases.

The People"s Hospilal of Jiangsu Province.

The functions of the hypothalamus, anterior pituitary, thyroid, and

adrenal cortex in 299 cases with epidemic hemorrhagic fever(EHF) were

serially studied during the past two years. It was found that serum prol-

actin(PRL), growth hormone(GH), thyroid stimulating hormone (TSH),
Plasma adrenocorticotropic hormone (ACTH) and cortisol(F) were all

significanlly higher during the first three stages than at the convalescent

stage of the disease (P<0.05-0.01). Then Values gradually returned to

normal after polyuric stage. Pituilary function tests showed that the

hypothalamic-pituitary-adrenocortical axis and prolactin secretory cells

were all intact. Only a few severely fatal patients did not response to

GH stimulation test perhaps due either to disturted regulation of GH

secretion or to diminished reserve. In the severe group there was low

T3 syndrome associated with increased rT3 level due to impaired metab-

olic pathway in the liver and kidney. The augmented secretion of stress
hormones might be responsible for the insulin resistance and decreased

immunological function. Thus, the use of immuno-potentiating agents,

insulin, as well as drugs acting through neurotransmitters might he benef-

icial to the patients.
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P-5T -A, Study oftheMechanism-on Glucose. Intolerance

and Insulin :Resistance 'in-Epidrnic, Hemorrhagic

Fever

Sun Zhi-jiang

Department of Infectious Diseases

The First Affiliated Hospital of Nanjing Medical College.

Intravenous glucose tolerance test (ivGTT) and insulin releasing test
(IRT) were performed in 32 cases with epidemic hemorrhagic fever

(EHF). Of them 23 had impaired glucose tolerance: 17 presented
hyperinsulinemia in fasting state, 12 had flat insulin response curves,
and most patients had higher plasma levels of growth hormone(GH),

cortisol(F), epinephrine (E) and nor-epinephrine (NE) in critical stage

than in convalescent stage (P<0.01). These data suggeste that there were
glucose metabolism disturbance and insulin resistance due to the decreased
pancreatic 0 cell's reserve and the increased insulin antagonists such as

growth hormone, cortisol, epinephrine norepinephrine etc. Therefore it is
advocated that the combination of glucose solution with insulin may be

beneficial to the glucose utilization.
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P-58 OBSERVATIONS ON DYNAMIC CHANGE OF CREATININE

CLEARANCE RATE (Ccr) IN DIFFERENT TYPES OF

EPIDEMIC-HEMORRHAGE FEVER WITH RENAL

SYNDROME(HFRS)

Yuan Guanghuil, Guan Meiying', wu Zhenoul,

Zhou wenhua2, Zhang Tianheng
5 , wang Defang',

Liu Xingmei', J.W;Huggins, PH.D.',j T.M. Cosgriff, MD.',

J.1. Smith, MD.5

We observed the dynamic, change of Ccr in 46 cases with different

types. The result showed that Ccr in patients with different types of

epidemic hemorrhagic fever during the febrile, hypotensive, oliguria and

diuretic phases is lower than that in normal persons. Ccr reaches the

lowest degree during the oliguria phase and rises gradually in mild and

moderate cases during the diuretic phase until it is almost similar to

that in normal persons. However, it is still lower in severe cases than

in normal persons. This showed that the decline of Ccr has a close rel-

ation with the severity of the disease. It is also noteworthy that 27.5%

of the patients did not regain normal Ccr when leaving hospital. Howe-

rver this observation should be further studied.

1 Dept of Infectious Disease

The 1st Affiliated Hospital

Hubei Medical University

2 EHRS Laboratory

Hubei Medical University

3 Dept of Infectious Disease.

Wuchang County people Hospital,

Hubei Province.

4 Dept of Infectious Disease.

Xianlin City, People Hospital

Hubei Province,

5 Unite state Army Medical Research

Institute of Infectious

Diseases. (U.S.A, M.I.I.D.),
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P-59 A,,ANALYSISOF AMINOACiD IN VARIOUS STAGE OF

EPIDEMIC HEMORRHAGIC FEVER-

Li Zhongxua, Zhu Hongjuan, Gaoiun, Bu Shuqing, Geng lie

The Infectious Diseases Hospital of Shenyang

i.. The kinds, oft, the clanged aminoacid (AA) in various, stage of
EHF were relatively invariable. In seriously-ill period of the disease,
the average and percent of its changes were greater while they gradually
condensed' in- the convalescent stage. The above factmight lay foundation
theoretically to AA, therapy of EHF,

2., Both the inceaset and decrease of AA were most obvious in the
peak period of EHFM-shock. stage and oliguric stage. The ratio 6f BCAA,
/AAA and, EAA/NEAA decreased most evidently in secondary renal fail-
ure and pulmonary' edema while all five cases developed secondary renal

failure and died. This fact might give eviienceT for the estimation of
prognosis of EHF.

3. In shock stage and oliguric stage as a result of mass exsudation
of plasma and' negative nitrogen balance, plasma proteins lost and meta-

holism of AA was abnormal. Based on this fact, enough calorie and AA

liquor contained much quantity of BCAA and EAA might be available to
synthesize albumin, restore the balance of AA in blood, help patients to
pass peak period of EHF, extenuate the damage of the kidneys and imp-
rove the recovery of the patents.
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P-60 Study On The M~echanism Of Hemorrhage, Coagulation

and, Fibrinolysis Of -EHF patients

Xiang-Lianhin , C henJimilng, ZhangZhiyu

First Affiliated Hospital,. ,Huhei Medical Uriversity

T. N._ Cosgrif f

US Army Medical Research Institute of Infectious Diseases

Thrombin time(TT), prothrobin time(,PT), fibrinogen (EIG), platelet
count(PLAT), antithrombin-(AT-1), plasminogen(FLG), fibrin(ogen)

degradation products(FDP) and platelet functions of aggregation and rel-

ease were tested dynamically with advanced methods in 134 cases of epi-
deSic hemorrhagic fever(EHF)patients. The results showed that the

values of PLAT, AT-1 and ILG began to be lower than the normal

level from the fever period through the periods of low blood pressure/
shock and oligouria. TT was prolonged. There is a proportional relatio-

nship, that is, the more severe of the disease, the lower of PLAT, AT

-1 and Pr,G, the longer the low level period. Te positive rate of FDP

increased obviously in periods of fever, low blood pressure/shock and
oligouria. The change of FIG was more prominent in severe cases and

it was significantly low if complicated with DIC. Besides the delrese

of PLAT, the platelet functions of aggregation and release were also

below the normal level. All results showed that the blood coagulation

and fihrinolysis began to lose its balance since the early stage of the

disease. Thu meaning of changes each item tested and their relationship

to DI rhte were discussed.
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P-"61 _F6LLOW-,UP OF PATIENTS WITH ;HFRS

Borut Cizman, polona Furtian, StasaKajplan-pavlovdi.,

-J6ze Drinovdc'and, Tatjana Avsid

Department of Nephrology, University Medical Center, Ljubljana

and General Hospital-N6vo mesto, Yugoslavia

There are only a few studies concerning the long-term followup of

patients affected by Hantaan virus. This study was performed with the

aim to ascertain renal sequelae of patients with HFRS.

Into this study we included eleven patients with were between 1983
and 1987 treated at the University Medical Center Ljubljanh and in the

General Hospital Novo mesto. There were 9 male and 2 female patients.

Their age ranged between 18 and 48 years. The mean follow-up period
for this group was 26 months. The renal function was evaluated by glom-

erular filtration rate and with tubular function tests-renal concentration

capacity after 12 hours of water fasting and with urine enzymes. In one

case, where acute renal failure of HFRS showed severe lesions, renal

rebiopsy was performed. Renal tissue was examined with standard meth-

ods. All patients were in good general condition. All, but one, had nor-

mal blood pressure. The daily ECC was normal in all, but one patient,

and ranged between 0.7 ml/s and 3.0 mils. None of the patients had

proteinuria. Spec. gravity of urine ranged from 1.011 to 1.033. Urine

NAG was normal for all patients. Light microscopy of renal biopsy spe-

cimen showed interstitial fibrosis, some atrofic tubules and an increased

number of hyalinezed glomeruli.

It was concluded that clinical recovery of these patients with HFRS
was practically complete. However, the impairement of tubular function

was observed in two and mild renal insufficiency in one case, where

chronic interstital lesions were present on the renal biopsy.
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-P-62- EXPERIENCES -ON HANTA-VIRUS IN SOUTHERN

GERMANY

Martin G. Zeier, Jurgen Pilaski, Guido v.diGroen, Konrad

Andrassy and Eberhard Ritz. Dep. of, Medicine/Nephrology

University, oHeidelberg,, 6900,Heidelberg.

Blood samples of 56 patients consulting a nephrological center were

checked for Hantavirus. In additon 10 consecutive cases of acute renal

failure (ARF) of unknown origin were examined. Serum samples were

studied by indirect immtmofluorescence technigue. Two of 56 patients

(3.57%) had increased Hantavirus titers, suggesting low Hantavirus expo-

sure in the non-ARF population. Out of 10 patients with ARF of unknown

origin, 6 had increased Hantavirus titers. Hemorrhagic fever with renal

syndrome (HFRS) was diagnosed in 5, two of them reguired temporary

hemodialysisi renal function normalized eventually in all. In 3 patients

renal biopsy was performed. Acute renal failure, i.e. tubular dilatation

with flattened epithelia and interstitial infiltrate was noted in 2 cases.

The biopsy of the other patients showed glomerular lesions with discrete

mesangial hypercellularity and mesangial thickening. Two of the 5 pati-

ents lived in the same rural area and experienced HFRS in autumn 1985,
when peak population of Clethrionomys glareolus was documented in our

region. In 4 patients Hantavirus titers for Hanta subtype CG 18-20 were

1t1024 to 1:2048, titer for nephropatia epidemica subtype were *lso elev-

ated(Il1024 to 112048), while titers for the original Hanta type were

low. Repeated titer controls over more than two years showed a decrease

in titers of CG 18-20 to 1:256 to 1:512. In the fifth patient with ARF

acute legionellosis was serologically confirmed, high Hanta titers were

thought to be coincidental. Titers cf the original Hantavirus were high

(1:512), while titers for CG 18-20 (1:16) were low. In conclusion:
1) In southern Germany serological examination suggests that HFRS is

related to Hanta subtype CG 18-20

1) HFRS occured in specific rural areas with temporary overpopulation

of Hanta virus carrying rodents.

3) Renal histology shows heterogeneity of lesions.
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P-63, Clinicil'Ahalysis-of 108Cases of' Epidemic

Haemorrhagic Fevwer with Gastrointestinal Bieeding

SONG Ji-Ling, FANGoZi-An, WANG Jing

Dept. of Infectious -Disease, The, 3rd Hospital of wuhan, PR China

Retrospective, analysis ef 108- cases of epidemic haemorrhagic fever
admitted to this hospital from Januariy 1976 to December 1985 is made in
the present review. All patients met the national Criteria of diagnosis of

epidemic haemorrhagic fever, and with gastrointestinal bleeding. Among
them, 78 were male and 30 female; age ranged from 9 to 67 years, 78% 'has
young adults.

The gastrointestinal bleeding were manifested as melena (64), haemete-
misis associated with molena (35) and simple hiaemetemisis (9).The amount
of blood loss varied from less than 400 ml (56%) to more than 500ml (22%).

Bleeding was usually found in oligouric phase (51.3%) and lasted for more
than 7 days (75.9%). 90 cases were complicated with bleeding from other
viscera, such as intraranial, pulmonary and renal bleedings. The platelet
count was 69+22.2x10V/L and part of the patients showed abnormality in
haemostasis system. The BUN value was 17.37+ 11.5 mmol/L.

44 patients died. The cause of death was gastrointestinal bleeding

(45.5%), multivisceral bleeding (29.5/6) and others (25%).
PAMBA has been used in the treatment of haemorrhage. Amoung the

49 patients treatmented, 29 were sa%ed, although their bleeding lastad for

more than 7 days, whereas in another 20 cases, whose bleeding lasted less
than 7 days, receiving the same treatment, only 5 patients were alve.(P<

0.0!)
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P-64 CLINICAL ANALYSIS OF 457 CASES OF EPIDEMIC

HEMORRHAGIC FEVER

Chen Xianrni, Zhom Yn-xis

Department of Infectious Diseases, Taisliaa Medical College

Wang Xi-hwci, Li 113o-gn, Lin Xic-Jlan, Xa shao-fang

Department of Infecticas Diseases, Taian Central Hospital

457 cases of epidemic hemorrhagic fever (EH-F) admitted to the hospital

fronm Oct.1.994 to sept. 1586 were analyfsed. The disease is seen more

frequently in peasants than in other people and mot. in =We than in

female, mostly from the age 20 to 40, Mlost of the patiects somed typical

clinical =aoifestations and all of them were foitud to have proteinuria.

Among thaw 66.52% went through the five stages of the disease, 29.32%

belonging to severe, type and dangerous severe type. (-'f the 4S7 patients,

280 underwent P.-NIG examination. Abnormal renal function d~s found in

the early stage of the disease so that the early diagnostic rate us increased.

Four7 hundred and twenty-one cases .underwent serologic examinution

(indirect imniunofluorescence assay), the specific serum antibody showed

positive in 361 of them (85.75%.). In the treatment, fluid therapy was

emphasized, diffcrent stage with different method of fluid infasion-proper

amount at fever stage, over amount at hypotcr.sion and shock stage, limnited'

amount at oligszria stage, less amount at polyuria .4gc. Immunotherapy

was also t. i-d with very good result. The cure rate was raised. As the

antigen related to the ElIF was found in both Apodeunus agrarius and Rattus

norvegicus, it is believed that this epidemic is a mixed one,

153



P-65 Clinic Analysis of 208 cases of Epidemic Henmorrhagic

Fever with Hepatitic Impairments

Xu Xin-fng F= Choxzg-quan Chan Li-hua

Wubcan hospitaf for Irmfectidts Diseases

Hepatitic impairmnents'of 26 cases: patients with epidemic hemorrhagic

fever diag ded-by- iindireet iinmunolluioresceoce assay or McAb reverse

Passive hemagglntinatioa inhibition assay were evaluated hepatitis B and

other he~dtflic i6 aiirnints with the symptoms of aliniantary tract w~ere

ruled out. Various degree of hephztomegaly and abnormal hepatitic functions

were observed in~ all the Patients, the clinic courses were 3-16 days and

in average Q.1 Jays. 72, of 11, >80V' of SGPT, 942.si' of SGPT can be

reached in sc-.c.- cases and TTT TFT, I examination were abnormal in

some cases, Five items of hepatitis B marks were all negative. The

percentage of impairments were 34.6%, 23.1% 38.5%, 3.8%, 0% during

febrile, shock, oliguria, polyuria and convalescence period, respera

tively. It was noticed that the hepatitic impairment were gradually

return to normal while the disease was getting reoi ered.The more severe,

the longer time of hepatitic impairments was observed. But it was no

permaiient impairments during our following ull observation. The recovery

of hepatitic impairments was 13.8 days in ffoderate,24.28 days in severe,

and 31 days in crit-cal type and was significantly different (P<0.0i)

The mechanisms of hepatitic impairment might be resulted the effects
of %irus and toxins, Disseminated iun-aszular coagulation (DIC), and ob-

struction of bile tract.
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P-66- REPORT ON. TWO6CASES, WITH!EPIDEMIC-

HEMORRHAGIC. FEVER (EHI); COMP"ICATEDr

WITH PITUITARIGENIC COMA

Lin Quafidu,

Department of Infectious Diseases, Whan Medical School for

Metallurgical Industry

The first case, mate, 24 years old, with high fever and headache for

6 days and hematomas, anuria and coma for 5 hours, was admitted to

hospital on Alar, ist, 1986. The result of exam were skin ecchymosis,

coma, BP 80/60-0/0 mmHg, albuminuria ...., heterolymphocyte 7%, BPC

20 -40 X 10'/L, BUN 33-64 mnol/L, COCp 13.1-12.1 mmol/L, without

response to the emergency treatment, The patient died on Mar, 5th. In

necropsy, there -are following main pathological changes:(1)macroscopic

bleeding and co-v-stion in the pituitarium and massive coagulation necr-

osis in the anterior pituitary found under the microscopy; (2)EHF viral

antigen (using double-bridge PAP technique) were detected in many parts

of the boAv, such as pituitarium, lungs, kidneys, adrenal,'brain and so

on; (3) bleeding in atrium dextrum end kidney medulla.

TLe second case, female, 18 years old, was admitted to hospital on

17th, Dec, 1976, with high fever, headache and lumbago for 4 days and

the diagnosis was EHF. On the 10th day, after hematemesis of about 800

ml, B.P. dropped down to 50/30-0/0 mmHg complicated with anuria.

After the emergency treatment, she recovered and was discharged from

hospital. Then amenorrhea and alopecia universalis developed. The result

ot exam in 1985 was EHF specific antibody --, serum FSH 4.6 mlU/ml,

LH 3.7mlR/ml, her uterus contracted significantly, the level of estrog-

enic hormones in cells of vagina being very low, BIMR -28%, the rate

of absorpting "I iodine 6.2%/24 brs, TSH 2.3mlU/ml, TT3 0.35-0.50ng/

ml,rT3 52.8ng/ml, TT4 12 14 ng/ml, 17-ketosteroid of urin 5.2mg/24hrs,

plasmatic total cortisol(PTC) 17ng/ml at eight in the morning; urine free

cortisol(UFC) 75 ug/24hrs. In the water test and cortisone-water test,

the highest le'el of urine was 2.5 ml and 8.25 ml per minute, serum

TXB2 75ng/ml.
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The diagnosis "0-h-w caseszbovc- werze clarified as EHiF with

the specific antibdyadiie tests. Thiir-comss -result- from the bi-
eedirn-- profiislj oftlie -dikeitive tric6ri' otheir;parti of the- body,. the

shock -made the-portal vein-system -of pituitarium to provide thc blood

volume in aiteri6r pituitsry. dioppiig down-,significafitlyr. Th is result in

the ischemia and necrosis of pituitalrium.-
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P-68 A QUANTITATIVE DIFFERENTIAL DIAGNOSIS STUDY

ONEARLY EPIDEMIC -HEMORRHAGIC FEVER- (EHF)

Jiang Xue-an, ZhaoYi-sen, Chen Xian-rui,

Zou Yu-Xia, Sin Chuan-yuan

Dept. of Hygiene, Taishan Medical College, Taian

Owing to lacking of effectively diagn6stic method in early EHF, the

EHF is often confused with other diseases, especially acute glomeru!one-

-phritis, epidemic cerebrospinal meningitis, upper respiratory tract infect-

ions. In that case, some mistakes are often found in diagnosises and treat-

ments. This paper mainly deals with thc analysis about 238 cases of four

kinds of the diseases mentioned above by maximum likelihood method and

stepwise discriminatory analysis, so that the quantitative diagnostic table

and the discrimiratory formulas and the programs of computer differential

diagnosis have been established. The programs operated by computers of

the APPLE- I and the IBM-PC model were compiled with BASIC language.

The functions of the programs include showing the Chinese characters,

technics of bill of fare, revision, prerenting error from inputting, printing

the cases and the diagnostic results, storing up and looking for the cases in

the computer. When some patient's results of Symptoms, Signs and the

laboratory test are inputted into the computer, the computer can show two

diagnostic results with two methods (maximum likelihood method and

stepwise discriminatory analysis) at the same time. It offers a quickly

diagnostic method of the early EHF fot the hospitals equiped with compu-

ters, meanwhile, the diagnostic esults of the early EHF for the hospitals

without computers can also be gained by using the quantitative diagnostic

table and the discriminatory formulas.

Its characteristics show a scientific diagnostic evidences, through

combination laboratory test with parts of clinical features. Through verif-

ying 238 cases mentioned above and other 163 cases of the same four kinds

of the diseases, the rates of coincidence of EIIF, acute glomerulonephri-

tis, epidemic cerebrospinal meningitis, upper respiratory tract infections

reached 98.4-100%, 95.2-100%, 100%, 88-100% respectively, the total

rates of the four diseases reached 96.9-99.6%. It provides a convenient

and accurate diagnostic method of the early EHF.
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P6-Epideic*Hefmorrha-gic Fever- (EHF) Compficate

by Epifepoid-Anlalysis 7 cases

Leng Shi-xin, Pan Zheng-shun, Zhang Jian no

Department of infectious diseases, Teaching Hospital of the Xian

Nin Branch of Hubei Medical College, Xian Nin, Hubei.

Seven cases of EHF Complicated by epileptoid were reported. Analy-

sis of these cases showed that the causes of epiletoid in EHF were cere-

bral edema and intracranal hemorrhage, the occurrence of cerebral edema

was related to the direct effect of the virus, immunoiniery, over-diste-

nsion uremia and hyponatremnia. we suggested that the combined treatment

of dehydration, hemostatic diuretic and antieleptie drugs and sodium

supplementary therepy for hyponatrema patients is beneficial to El-F

cases complicated by epileptoid



P-70 Efficacy of -Human Leucocytic Interferon(IF)

in The Treatment of Epidemic Hemorrhagic Fever(EHF)

Tang Tianhou

Department of Infectious Diseases,

Xianning City Hospital, Hubei

Seventy-five early cases of EHF were randomly divided into 3 groups,

of which 25 Cases were treated with IF, 25 cases treatd with ribavirin

and 25 cases served as control, Results showed that there were certain

features of efficacy of IF in EHF. Namely, fever lowered, albuminuria

disappeared, the number of blood platelets recovered rapidly, overla-

pping rate increased, mortality rate and tendency to bleeding lowered,

kidney function damage reduced, the range of rising blood urea nitrogen

and complications decreased. No distinct differences between the two

study groups were found. These results showed that IF was effective in

the treatment of EHF.
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P-7-1 Etriciency of Ribavirin in The Treatment of
Epidemic Herniorrhagic lever(EHI)

Tang Tianhou

Departmenf of Infectious Diseases,

Xianning City Hospital, Hubci

Ninety early cases of EHF were randomly divided into 3 groups, 30

cases of which treated with ribavirin manufactured in China, another 30

cases treated with ribavirin made in U.S.A. and 30 cases served as con-

trol group on a double-blind basis. The study groups were treated with

different doses and schedule of the therapy respecti'ely. Results showed

that clinical symptoms could be rapidly resolved; albuminuria disappeared

rapidly; and function of kidney, hemostasis and blood coagulation were

promptly improved.

No significant differences between two ribavirin scheduled groups were

found, It was noted that small doses of ribavirin were effective, conve-

nient with fewer side effects and with shorter duration.

Key words: Epidemic Hemorrhagic Fever, Ribavirin.
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P-72 The Treatment of Early EHF with Small Doses of

Interferon
len Hun-liang, Zhong Li-chu

Infection Hospital' in Khifeng,- Henan

In the past four years monoclonal Antibody technique was used to

detect antigen in leucocytes among patients- in groups and at the same

time RPHI was used to detect protective antibody in serum in the treatm-

ent of the disease. 204 patients being ill with ElF for five days were
admitted to hospital and treated with small doses of human HuINF-a

(100000u daily) for a short treatment course, and another 206 patients
were in the contrast groups.

Results:

1. The average days in hospital:

INF groups 21.6 days. control groups 26.1 days

T=4.724 P<0.001

2. The mean time for the main clinical symptoms to
return to normal

Blood platelet counts:

IFN groups 4.4 days control groups 6.5 days

T = 4.694 P<0.OOl

Leucocytes:

IFN groups 3.7 days control groups 4.8 days

T - 2.029 P<0.005

Proteinurear:

INF groups 3.0 days control groups 4.6 days

T =5.482 P<O. 001

S. Average fever duration:
IFN groups 6.22 days control groups 6.61 days

T= 1.298 P>0.I

4. Jumping hypotension phase:

lFN groups 146 cases control groups 108 caes

U=3.991 P<O. Ol
Jumping oligurea phase;
IFN groups 112 cases control groups 76 cases

U = 3.659 P<0.01

Except the febrile phase, all patients showed significant differences.

Therefore, the treatment of early EI11' with small doses of IFN was

effective,
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P-73 High-Titer lmmunoglobdlin,.Therapy of, Hemorrhagic

Fever'with Renal Syndrome (HFRS)

Xu Haifeng

Department of Infectious Diseases

Tangdu Hospital, Fourth

Medical College of PLA, Xian.

The treatment of High-titer immunoglobulin (HTIG) on the patients

with HFRS was studied in this paper. HTIG was derived from the serum

of the patients with HFRS in the converlecence. The 41 patients in early

stage were randomly divided into treatment and control groups. It was

found that there was a remarkable difference in decreasing of fever,

edema subsidence, disappearing of albuminuria, returning to normal of

platelet count and BUN between both groups (P<0.01). We also observed

that tlse level of CIC, IgM, C3 and changing of PHA test of the treatm-

ent group were obvious unlikeness compared with the control's (P<0.01).

And no shock and oliguric phase arised in most cases of the treatment

group. The above resultes show that HTIG is effective in the treatment

of HFRS.
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P-75 PRELIMINARY OBSERVAtION -OF THE' TREATMENT

OF EPIDEMIC HEMORRHAGIC FEVER WITH THF5

Li Lin, Fu Muchang, Pang SuzhiPang Ruyi, Wan Lansheng,Hou Weiping

Department of Infectious Diseases, Hospital No.195 Guangzhou

Military Region

In order to reconstruct the cellular immunity of EHF patients. We

have treated 70 cases of EHF patients with THF5 since 1983- 1985. The

result obtained from the study showed that THF5 was useful to improv-

ing clinical symptoms and renal function, and to promoting cellular imm-

unity of EHF patients. Furthermore THF5 was safety without side effe-

cts. There is remarkable difference (P<0.05) in cellular immuoity para-

meter between pre-and post-treatment of THF5 groups. (including OT,

PHA, ERFC, and LT). Whereas no such difference could be observed

in the control group.
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EP IDEMIC: H EMOR HA G Ic2:i Va~i VIT.H" COMBINED

ANTIALLERGIC THERAPY

Du Xiu-zhen, Wang Yu-qin, Li Xiu-lan, Pan Gu-yun
Department-of, Infiectous-Diseases; The First

Hospital of Harbin Medical College
Li Yong-de

Hospital of Hei He
Shen Yong-tiao Hospital of Ming Shui

380 cases of early EHF were divided into two groups. A group of 272
cases recieved combined antiallergic therapy (Cytosine Arabinoside, Aspirin,
Anisodaminine Hydrochloride and Cyproheptadine) while cases in the

control group were treated with symptomatic and supportive therapy only.
Clinical manifestations were observed and laboratory tests done before and

after administration. It was shown that clinical symptoms markedly
improved, body temperature rapidly lowered, albuminuria disappeared,
blood platelet count returned to normal and BUN decreased. The treated
cases which did not undergo shock and oliguria stage accounted for 94.15VO
and 89.05% respectively.

The results in the treated group were apparently different from those
in the control. It indicated that the combined antiallcrgic therapy had

marked effect in the treatment of EHF.
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P-79 DOUBLE BLIND TRIAL OF POLY, I:C FOR EARLY

EPIDEMIC HEMORRHAGIC FEVER

SHU Chang-ie, XIE Wei-Mei, HE Mei-Li, XIE Ya-Qin,

YUE Jin-Sheng, PAN Qiao-Ling, YAN Yu-Lan, WU Su-Ge,

ZHANG Cheng-Wen,

Departement of Infectious Diseases,

First Affiliated Hospital of XCian

Medical University, Xi'an

222 early cases of epidemic hemorrhagic fever (EHF) were conducted
as double-blind trial. The patients were in fever and in the early stage
of the disease not more than 96 hours. All patients were treated with
symptomatic and supportive therapy. 127 cases received POLY 1.C (prod-
uced by TianJin, China) 0.07 mg/kg/day for 3 days. 95 cases were used
as control group and among thm 45 cases received placebo, the results
POLY 11C group shown that the clinical symptoms were much more imp-
roved, body temperature lowered and albuminuria disappeared more rapi-
dly. Temperature to normal after treating was averaging 30.81 hours
(averaging 52.41 hours in control gourp) and albuminuria disappeared in
3.83 days (5.37 days in control gourp) after treating in POLY 11C group.
Most of the patients (94.5%) could pass the stage of hypertension.

Cellular immunity (lymphoblast transformation rate) function was
rapidly restored to n'rmal and circulating immune complexes were sooner
disappeared in POLY C group. It indicated that POLY IC had marked

effectiveness in the treatment of early cases of EHF,
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P-86 Thi Thfbretic :Effect .,6f a Tri'plex Prgrarme

of Diuresis in 'C'orbiiafion with An- lhnravenous

Drop of Glucose and: Insulin in Acute Renal,

Failure in EHF

Deng Tongmei

Affiliated Hospital, Luoyang Medical School

A triplex programme of diuresis in combination with an intravenous
drop of glucose and insulin was adapted for the treatment of 30 patients
with acute renal failure in EHF The definite steps of drug administration
described as follows: (1) 20 ml of 654-2 was given intravenously; 20 to
30 minutes later, it was followed by an intravenous infection of 100 ml
of 50% glucose solution, and lastly by an intravenous dose of 20 to 40
ml of furosemide. This therapeutic programme should be executed twice
daily in combination with an intravenous drop of hypertonic glucose
solution and regular insulin.

As regards the condition of the 30 patients with acute renal failure
in EHF, 18 cases were seriously ill and 12 were in the critical codition.
The average duration of oliguric phase was 4.25 days with lower and
upper limits at 3 and 12 days. The anuria phase varied from 2 to 7 days
with an average of 3 days. 27 cases were cured (90%). 3 cases d~ed(10%,
all of them presented the diuretic effect but soon died of respiratory
distress syndrome). Analysis and discussion were put forward to the
mechanism of this triplex programme of treatment.
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P-81 Som- ProY -ms of 'asodilatation Thatapy in

Stvere EH= cases with. a Analysis of 53 'Shock

Case: whose BP were in 0 degree

Zhou Jihong

Shenyzzg Infections Hospital

Through the dilatation therapy of 53 EUF shock cases whose BP

were 'n o degree we revealed following points-

(1 In 11e -'roup of accepting vasoactive drugs during the eaely period

of rasodilatation therapy. the duration of shock, the cases of uradialysix

acd the incidence of cunspl' cation and mortality were all mote than those

of the group not accepting vasoactive drugs (P<0.05). It -as indicated

that vasoactive drugs should not be applied early.

(2) Conzersuiug the ratio of crystal/colloid of the dilatation fluid,

the t:me needes' to restore BP to normal was shorter in ratio 2/1 and I/i

groups, the duration of shock was shorter in ratio 13 and 21 grou

The cases died from shock were less in ratio 21 and 11 groups, compl:-.

ation were more frequently seen in ratio 3/1 and 1/1 groups while mort-

ality was the lowest in -. 5tio 2jl groupi, highest in ratio 1/1 group

statistilally (P<0.05). It was indicated that better crystal/colloid ratio

is 2/1.

(3) Concerning speed of infusion fluid at the begiuniuob of dilatation

volume, %olurnc of infusion fluid in an hour was 300 .,-,) more in recovered

cases than in died cases and the duration of shock was 10 houes shorter.

Also the fluid volume needed to coi rect snock was 1100 ml less in recov-

ered cases than in died ases. 1, , - e hasized that the speed of

infusion Iluid is a %cry imp,,!- I- -t to correct EHF shock.
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P-82 CI~Flidir Ofsserviibn in -10~j Cases i*ithj Satviad

Mifbi6rihizib itid'HePrin-Pr6Vbnt 61C~ of Epidemnic

Hemorrhagic Fdvit

He-Hongiun

Qiznjii=ng Hdspitzl, Hubei.

332 Case of EHF irdre treifed in our hospitale during 1986-1987. 102
Cases received salvise mitioi-rhizal and hieparin (8gfdayx3;62SOufd.-yx3).
2tO Cases wer- reg-rded as the control group.the morbidity rate of DIC
in thi stvdy ;.-Oup Iras 11.7%, the DIC rate in the Control group vwas
32;1,$% ti<O.Oi)

Effectiveffess of salvisLe mitiorrhitae and heparin was beneficial to
EHF patients, Specially in the fever stage of EHF and the morbidity
rate 6f DIC in the stage *as 0% (P<0.01). it indicated that the salvise
witidrrhizae and hieparin had marked effect on the DIC development of
EHF.
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P-83 Preliminary Evaluation of the Efficacy of IFN-.

in Small Doses for EHF

Tang Jibe
t"  Sun Zhijian

l " 
Huang Xianghnl

" 
Huang Zuhnu"

Yang Qiming- Jao Jiasenl
-  Gong Gnoxianz'" Zhang zhaoyqi%

1. Department of Infectious Discases, Nanjing Medical College

2. The People's Hospital of Danyang County, Jiangsu

3. The People's Hospital of Ganyn County, Jiangsn

Epidemic Hemorrhagic Fever (EHF) is a common disease with severe

clinical course and rather high mortality. There are few specific therap-

ies for it. Now we report the preliminary evaluation on the efficacy of

IFN-n in small doses for EHF.

Sixty-six patients with wild mice type of EHF admitted during 1984

- '985 were at random divided into two groups. The experimental group

(group A) included mild and moderate type of 24 cases and severe type

of 8 cases, their mean age was 34 and 38 years old; on admission their

mean illness-day, 4.6 and 4.9 day; proteinuria, .... and ..-.. "

and BUN value, 28.00±11.2mg/di and 52.16±24.52 mg/dl, respectively.

The control group (group B) of 34 cases matched with group A in sex,

age, renal damage and general conditions.

Methods of treatment. The group A was treated with human IFN-n

(purchased from Shanghai Blood Center) 30000u intramuscularly twice a

day for 3 days besides general symptomatic treatment. The group B was

treated only symptomatically. The clinical conditions, reaal functions

and PHA skin reactions were carefully observed during the course of

treatment.

Results. (1) renal functions. In group A, the periods for the prote-

inuria to disappear and the BUN values to return to the normal in mild

and moderate patients were 5.42±1.74 and 7.70±3.13 days respectively,

while in group B the correspondent values were 8.04±6.01 and 10.58±4.74

days. It was suggested that the therapeutic efficacy in group A was much

better than that in group B (p<0.05). In severe patients, however, no

significant difference could be found between the two groups.
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,(2) PHA skin reictions. The mecan values -in diameter of skin

rezc- us to PHA-before i~zd after.-treatuicnt of JFN-a were 0.71±1.89

and 12.07±0.70 mm in mild and uwoderate patients of group A and 0.50:t

1.58 and 7,00.E1.89,mm~ grodp-B, repectively It was obvioui that

after treatment with IFN-a, the PHA skin reaction-~was improved only in

mild and moderate patients but not ib -severe patients (p-c0.05) whose

cellcnlar immunity was significantly suppressed.

The other clinsical features such as the duration of fever, hypotent-

ion, oliguria and the evolution of clinical stages were similar in the two

groups on the whole. No patu:nt died in 1.5oth groups. The only side-effe-

ct we found was low fever after injection in few cases.

From this control~sfudy, we can find that the small doses of IFN-a

are effective for the mild and moderate patients with EHF in alleviating

renal damage, overleaping clin-pcal stages, and promoting PHA skin react-

ions. In severe patients, however, the treatment with IFN-a in small

doses was not as effective as in mild and moderate patients which may

be related to both insufficien, doses of IFN-,x and critical conditions of

patients,

We once used the combined therapy of PlC and illuangqi (Astragalus

membranaceus) for CAH which was effective to some extent. We also

want to evaluate the efficacy of this therapy and the therapy of IFN-a

and Huangqi on EHF.
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P-84 THE EFFECT OF PROSTGLANDIN E1 IN THE

TREATMENTOF EPIDEMIC HAEMORRHAGiC.

FEVER AND THE PLASMA LEVELS OF -TXB2

AND 6-Keto-PGFI.

Chen Lin, Wang Qi-Nan, Chen Qu-Ding

Department of infectious- Diseases, The First Hospital, Chongqing

Medical University, Chongqing.

Forty-seven cases of epidemic haemorrhagic fever (EHF) were

randomly divided into two groups. 16 cases received prostaglandin El

(PGEI) 200 ug/day intravenously for three days, while 31 patients in the

.,ontrol group were treated symptomatically. The results showed that there

were no significant differences of phase-bypass rate, time of oliguric and

polyuric phases, and the fatality rate. Thus, no obvious clinical effect

of YGEi trttment was obseried. Plasma levels of TXB2 and 6-Keto-

PGFin as measured by RIA indicated that there were no significant

differences of TXB2 in different phases between the two groups and were

within the normal range; while the levels of 6-Keto-PGFla were elevated

in both groups during the fever phase. In control group, the concentration

of 6-Keto-PGFla in con'alescent phase was also elevated. The authers

discussed the significance of the abo'e findings.
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-P-85 AIRBORNE TkANSMISSION'OF1-HANTKAN VIRUS

EdwijnkO. lNuzim, -James W leDiuc, "Cynthii- A. "Ross -and

Edward H. :Stephenson.

U.S.Army medical Research Institute of Infectious Diseases,

Fort Detrick, Frederick, maryland, USA 21701

Hantaan (HTN), Seoul (SEO) , and Puumala (PUU) viruses are
responsible for subclinical to sexere human disease, collectively known as
hemorrhagic fever with renal syndrome, and are found throughout Asia

and Europe. These viruses are excreted in feces and body secretions of
infected rodent hosts. Although suspected, aerosol transmission has not
been demonstrated conclusively. Experiments were conducted to tes[ the

hypothesis that these viruses are transmitted %ia aerosol to laboratory
rats (Rattus norvegicus), and to compare the relative susceptibility of
laboratory rats to aerosol and intramuscular(im) exposures. %ve found rats

extremely susceptible to all 3 viruses following both routes of infection;
however, the im median infectious dose (ID50) was at least 18 times
lower than the aerosol IDS0. Aerosol ID50s for IITN, SEO, and PUU
were 0.5, 0.7, and 0.3 plaque forming units, respectively. These experim-

ents clearly demonstrated aerosol transmission of 3 hanta% iruses, and
support the postulate that aerosols of hantavirus are the likely means of
human infection. Our results also suggest that im inoculation of 'irus, as
might occur during fighting or mating, may be an important heretofore

unrecognized route of transmission; transmission of virus in this manner
may play an important role in the maintenance of these iruses in rodent

populations.
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